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Remember | 


The Flat Turret Lathe is provided with an outfit of tools 
for nearly every conceivable shape within its capacity. 

That it turns all diameters under two inches, and any 
length under twenty-four inches. 

That it is ready to go to work in any shop as soon as 
belts are put on. 

That it is not like any other turret machine in this respect, 
because the Flat Turret Lathe was designed after. a certain 
combination of tools had been designed for a certain field of 
work. 

That the Flat Turret Lathe was not born first. 

That other machines are of the type originally inten- 
ded for very small work and only for holding tools suit- 
able for such work. That trying to adapt such designs for 
larger work by resorting to impractical, inconvenient and ex- 
pensive tools:is-not-satisfactory: It is like trying to make a 
cat by making the skin first, and putting in the internal 
‘*mechanism ’’ last. 

Remember that over one thousand Flat Turret Lathes 
are running to-day, all alike in size and design, and, where 
there is a place for three engine lathes on work under two 
inches diameter, whether it is over one-fourth of an inch long, 
or twenty-four inches, there is a place for this machine and a saving of from $600.00 to $1500.00 per year in the cost 





of the work{can be made, 


English Offices—Jones & 
Lamson Machine Co., Ex- 
change Buildings, Stephen- 
son’s Place, Birmingham: 
Henry Kelley & Co., No. 26 
Pall Mall, Manchester. 

Germany, Holland, Bel- 
gium, Switzerland, Austria- 
Hungary — M. Koyemann, 
Charlottenstrasse 112, Diissel- 
dorf, Germany.' 

France—Ph. Bonvillain, 6, 
Rue Blanche, 6, Paris. 







Product of the 
FLAT 
TURRET 


Sold only by LATHE, 


Jones & Lamson Machine Co., Sprnstcl, Vermont 
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A Practically 


Perfect Planer 


is the Planer that Whitney 
makes. This Planer—the P-4 
Planer—is built to turn out the 
highest grade of wood work 
that it’s possible to make, and to 
do it rapidly. One of its pecu- 
liarities is that it will plane 
stuff less than three inches long 
without clipping the ends. We 
don’t know another planer that 
will do that, and we know all 
the good ones. 


Write for the Whitney Book. 


BAXTER D. WHITNEY, 
WINCHENDON, MASS. 


Adjustable 
Draughting 
Table 


on the market. 


3 STYLES, 
7 SIZES. 


PRICES RIGHT. 
Catalog free. 


J. G. Alexander Mfg. Co., 


GRAND RAPIDS, MICH., U.S. A. 


HYDRAULIC PRESSES 


AND HYDRAULIC MACHINERY, 


BUILT BY THE 


BRANDYWINE MACHINE WORKS 


WILMINGTON, DEL. 











For Advertisement of 


TIGHT JOINT CO., New York, 


See Issue May 4, 1899. 


NEW HAVEN MFG. CO. 


Manufacturers of 


Slotters, 
Planers, 





Drills, 
Etc. 


NEW HAVEN 
CONN. 


THE LEVER 
RULING PEN 


SEND FOR DESCRIPTIVE CIRCULAR, 


THEO. ALTENEDER & Sons, PHiLapevenia 








The Hardening of Mowing Machine Blades 


may not have the slightest interest for 
you, but we show a machine that we 
designed for that purpose, simply to 
illustrate the point that we devise and 
build hardening and tempering ma- 
chines for all sorts of special uses— 
machines that not only do the work 
better than it was ever. done by any 
other method, but that very greatly re- 
duce the cost of such work, at the 
same time. 

: This machine for hardening the 
edges of mower blades, will operate as fast as the blades can be dropped into 
the jaws of the link belt K, at I. The jaws are so formed as to expose only 
the edge of the blade so far as it is to be hardened, to the action of the heat, 
while the body of the blade is protected by the shape of the jaws as they 
close upon the blade before entering the heating chamber. 

As in all our machines, every operation is under perfect control, and 
nothing but the most careless of carelessness could lead to a wrong result. 

Get our big catalog and you’ll get some worth-while information on Gas 
Furnaces. 





And ask us about 
Fuel Gas Plants. 


American (ias Furnace Co., 


23 JOHN STREET, NEW YORK. 


H. Glaenzer & Perreaud, Paris. Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, 
Stockholm, New York. 








Chas. Churchill & Co., London. 





Ignorance is the foe of 
Economy 


But ignorance is a misfortune, not a crime. 
Many wise men are using Hyatt Roller 
Bearings. They practice economy. .. . 


OUR BOOK ON BEARINGS WILL 
INTEREST YOU. IT’S FREE. 


Hyatt Roller Bearing Co., 


133 Liberty St., New York. HARRISON, N. J. 





MANUFACTURED EXCLUSIVELY. 


SMITH & MILLS, 


CINCINNATI, OHIO, 
U. S. A. 


No Matter What You Pay 


you’ll not get a better Lathe than the “‘ Sebastian,” 
because there is none better. 

The “‘ Sebastian ” is a high grade modern Lathe that 
is sold at a low price because its builders believe 
that greatest ultimaie profits come from large sales 
and small profits. Each Lathe has both screw and 
rod feeds, as well as power cross feed. Gears to cut 
all standard threads from 5 to 36 are furnished. 
Workmanship, material and design are of the highest 
order, Write us about Screw Cutting Foot Lathes. 


Sebastian Lathe Company, 


117 & 119 Culvert St., Cincinnati, Ohio. 


AcENTs.—Selig, Sonnenthal & Co., London, England. 
n. Tragardh & Co., Goteborg, Sweden. 
-. Sonnenthal, Tr., Berlin, Germany. 
R. S. Stokvis & Zonen, Rotterdam, Holland. 


SHAPER 


12 to 32 IN. STROKE 





13 and 15 inch swing. Beds any length desired. 
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Our Annealed — CrescentSteelCompany, | Does Not Leak. 

: Pittsburgh, Pa, 20-yard 
Die and Tool Steel Chicago, Ii dom et ea 
New York, N. , A them gets out of 
Saves Time, Labor, Money. Denver, Col. =: sane 
hydraulic pressure 
20 TO 40 eee 
INCH SWING. a oaks high 
grade Valves for 
Modern, Accurate, Strong, Convenient. rt pig ean 

Prices Correct. Delivery Prompt. Lubricators, et 

mW ) CINCINNATI MACHINE TOOL CO., CROSBY 

AUGUST H. TUECHTER and SHERMAN C. SCHAUER, . 
STEAM GAGE 
Western Ave. and Dayton St., Cincinnati, Ohio, U.S.A. & VALVE (0. 











You Are 
Wasting 
Money 


If you are using 






Trade Mark Registered. 
All balls of a given size are always alike. 


WE GUARANTEE that 
every ball we make is @ per- 


imperfect balls fect aphere. That every ball 
after perfecting = 

your cups and == is within io, — of an inch 
cones. of exact size. 


The Steel Ball Company, 


ae 


24 inches to 36 inches square. 


The Cincinnati Planer Co. 
WORKS: CINCINNATI, OHIO, U.S.A. ” 
Cable Address: P!aner-Cincinnati. 


It’s For You to Decide 
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Hardened steel spindle reduced .or2 and finished in 12 minutes 


Whether you'll keep on doing duplicate work in the same old 
profitless way, or whether you'll put in a Landis Grinder and not 
only make duplicate work that’s worthy of the name, but make 
money on it. There will be no better time to decide than right 
now—no better time to send for all the interesting particulars. 


LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


Walter H. Foster, Manager, New York. C. W. Burton, Griffiths & 
Schuchardt & Schutte, Berlin and Vienna. 


reedwaer PUPrifiers 


Keep Boilers Clean and Free from Scale. Guaranteed. 


The Hoppes Mfg. Co., 


17 Belmont Ave., Springfield, Ohio. 


39 Victoria St., Westminster, London, S. W., Eng. 50 Bd. Haussmann, Paris, France. 


Hill, Clarke & Cr Boston and Chicago. 
Co., London. Ad. Janssens, Paris. 


Live Steam 








NEW CATALOG FREE. 
FOREIGN OFFICES : 











Office Pie, Works—BOSTON, MASS. 


Bo —s, , Mass 
nN w Ye 
Lake St “ Chicag 
Victoria St., London 


98 lohn St 
21&23 W 
Queen 





Mark Your Tools with a Steel Stamp. 
©. A. SRC RARAAR . 

34 PROSPECT ERE 

CLEVE LAWNO, OF1/C 


SEND FOR PRICE LIST No. 4. 
Look at the 
Head 
of Style 
“é B..”’ 

“GANG” 
RADIAL 
DRILL. 


















action. 
and 


One lever controls the whole 
Starting, stopping, reversing, engaging 
disengaging back gears. 

Built in 2 styles and 5 sizes. 


The Wm. E. Gang Co., 


Queen City Avenue. CINCINNATI, OHIO. 





The Latest in 


TAPPING 
MACHINES 


4 Sizes 

and Styles. 

We also make ~ 
the neatest Bench 
Drills and Grind- 
ers on the market. 


St. Louis Ma- 
chine Tool Co, i: 


712 N. 2d Street, 
St. Louis, Mo. 
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The Production of Precision Ma- 
chinery. 

The article in another column on the 
precision lathe constructed for Professor 
Rogers describes what was, from the pre- 
cision standpoint, undoubtedly one of the 
finest pieces of mechanism ever con- 
structed. It was, moreover, constructed 
in the belief that it could be made to pay 
in a commercial sense, i. e., that there was 
sufficient demand for screws of the highest 
possible grade for use in instruments of 
various kinds to provide profitable em- 
ployment for such a tool. As related in 
the article, the lathe was unfortunately 
destroyed by fire while still new, and not 
long afterwards, Professor Rogers died, 
a combination of disasters which necessi- 
tated the abandonment of the enterprise. 

The machine was in existence long 
enough, however, to demonstrate that 
there is a real need for screws of the 
grade which it was intended to make, 
though this is not saying that the demand 
was sufficient to make the enterprise a 
profitable one in the commercial sense, or 
that those needing such screws could or 
would pay the prices necessary for such 
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screws when made on a commercial basis. 

For ourselves, we are convinced that, 
except in a few lines where the demand 
happens to be sufficient, work of this 
grade cannot be done commercially, and 
that attempts to do it, in which technical 
success is attained, will be sporadic only, 


and without much influence or value to 
the world at large. Like scientific re- 
search of all kinds, such work must be 


supported by funds other than those de- 
rived from the sale of its products, and 
such work is just as worthy of support by 
public-spirited men of large means as any 
other line of research. Indeed, consider- 
ing the degree of precision now required 
in instruments for scientific research in 
al! fields, it is our belief that the mainten- 
ance of such a shop would do more for 
the direct advancement of pure 
than the same amount of money could be 
made to do on any other plan of invest- 
ment. Moreover, such a shop would do 
more to advance the name and reputation 
of American mechanics than any amount 
of commercial work. It is never to be 
forgotten that it is work of this character 
which is talked about. The influence of 
Alvan Clark in making American me- 
chanics respected is simply incalculable. 
The Lick and Yerkes have 
probably received more public attention 
than any other recent mechanical 
constructions, while among European 
scientists, it is probable that the shop of 
Mr. Brashear is better known than any 
other in this country. The influence of 
the example of work of this class is, too, 
of great importance. Such a shop, cen- 
trally located, would soon become a 
Mecca to all mechanics, and its influence 
would react upon all the mechanical in- 
terests of the country. 

Is it too much to hope that some of our 
public-spirited men of means, who are 
looking for an opportunity to use some of 
their surplus wealth for the good of the 
community, will see the futility of dupli- 
cating existing educational facilities, and, 
instead of adding to our already sufficient 
number of educational institutions, will 
endow a precision machine shop? No 
more worthy object could be found, and 
to one who has amassed wealth in in- 
dustrial enterprise it would seem that no 
more attractive or appropriate public bene- 
faction could be named. No reasonable 
addition to existing educational institu- 
tions would do so much to advance either 
science or education, while the amount re- 
quired in comparison with the endowment 
of a college or university is so small as to 


science 


telescopes 


two 


NUMBER 2! 


make the project particularly attractive. 
We believe there is no existing 
opportunity for a public benefaction from 
which so much real service to science and 
education could be obtained for less than 
ten times the outlay required for this. 
Moreover, the opportune. The 
pioneer work has done and the 
ground has been broken, and in doing it 
available workmen have been trained, who 
could take up the work and carry it on to 
a successful issue with a minimum 
penditure of time and money. 

Is there no American millionaire who 
will obtain lasting credit for generosity 
and good sense, by endowing a precision 
machine shop? 


other 


time is 
been 


ex- 





The Electrical Exhibition at Madi- 
son Square Garden. 


alike, and to this 
rule the present one is no exception. By 
this we mean that most of the exhibits in 
such a show are familiar objects, the num- 
ber of novelties being comparatively few. 

Perhaps the most striking single fea- 
ture of this show is the automobile, which 
is shown by several exhibitors. A great 
variety of forms of carriage is shown, 
though all are electrically driven. 

In point of novelty the most interesting 
exhibit is that of the radiophone, by which 
sound is transmitted through the agency 
of a beam of light. A search light at one 
side of the hall throws a beam to a para- 
bolic reflector at the opposite side. 
Through telephonic apparatus the sound 
of a cornet is transmitted through this 
beam of light to the ear of the observer, 
who is located in a sound-proof telephone 
booth, enclosing the reflector. The an 
nouncements lead one to expect the trans 
mission of speech, but this is not accom 
plished in fact. This exhibit is, we be 
lieve, the first to show this apparatus in 
this country. Akin to it in interest 
though not in method of action, is the 
exhibit of wireless telegraphy, which is 
much better shown than last year, while 
it is presided over by a gentleman who has 
not yet grown weary of the ceaseless ex 
planations called for—or at «ny rate, he 
shows no signs of weariness. 
the transmitter and receiver were located 
in the gallery and at the opposite sides of 
the hall, necessitating some effort to ob 
tain an idea of the apparatus as a whole 


All exhibitions are 


Last year 


This year they are close together and are 

conveniently arranged for observation 
The X-rays have lost nofe of 

popular interest, and the booth for thei: 


their 
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exhibition has a long line of people wait- 
ing to get a glimpse of their own bones. 

Some very interesting exhibits are sup- 
plied by different departments of the Gov- 
ernment. A complete equipment for field 
telegraphy, as used by the army signal 
corps, is shown. Of this the most notable 
single feature is the telegraph wagon, 
which contains a complete telegraph office 
on wheels, together with a supply of wire 
and poles used. Some older types of ap- 
paratus are also shown to illustrate the 
practice when the work of the signal 
corps was in its infancy. Some of the 
apparatus shown is historical, having been 
used at Santiago. Some of the features 
of the electrical equipment of the ships of 
the navy are also shown, these including 
the method of transmitting orders to the 
gun crews and to the officer at the helm 
by sight instead of sound, and of signaling 
from ship to ship. The development of 
electric communication in military opera- 
tions began, we believe, with the civil war, 
and the use of electrical methods of com- 
munication on shipboard is, we believe, 
largely original with the American navy. 
The searchlights of the Maine and of the 
Vizcaya «re shown as relics of the late 
unpleasantness. 

To the non-technical visitor perhaps the 
most interesting exhibit is that of sub- 
marine diving. A tank with glass front is 
used, the diver—a woman, by the way— 
descending into the water in a full diver’s 
suit and going through a program of 
exercises. The suit contains several new 
features, chief of which is a telephone, by 
which communication with the surface- is 
had. This telephone takes the place of the 
old signal rope by which a certain number 
of signals could be sent up or down. Sub- 
marine diving is a business of which the 
general public has so little means of learn- 
ing that the exhibitions are _ well 
patronized, as they deserve to be. 

From a purely scientific standpoint, the 
Wehnelt interrupter is perhaps the most 
interesting exhibit. This is shown in con- 
nection with a Ruhmkorff coil, and pro- 
duces miniature lightning in abundance. 
The interrupter nearly doubles the power 
of the coil, as regards the length 
of the spark, though the reason for this 
action is somewhat obscure. In connec- 
tion with this exhibit a powerful Holtz 
machine is shown, which is said to pro- 
duce a tension of 500,000 volts. 

In machine shop applications of elec- 
tricity the principal exhibit is by the Bul- 
lock Electric Company, who show several 
machine tools fitted with their multiple 
voltage system of control, by which regu- 
lation of speed between wide limits is ob- 
tained. 

Some exhibits called for by the cata- 
logue were not to be found at the time of 
our representative’s call. Among these 
are the Nernst lamp and liquid air. Asa 
paying attraction the authorities could do 
no better than to get the latter on view 
without delay. From either a scientific 
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or a popular point of view, no achieve- 
ment of recent years is more attractive or 
important. ° 

The show will be seen to contain many 
interesting things, and it is being well 
patronized. In this respect, however, it 
does not equal the first exhibition held in 
the Grand Central Palace in 1896, which 
was probably the most successful special 
exhibition ever held. The then newly 
discovered X-rays and the widespread in- 
terest in the discovery, the arrival of the 
Niagara Falls Electrical plant to the point 
of application, and the transmission of 
electrical power from it to the exhibition, 
and the fact that the exhibition was the 
first of its kind to be held in this city, 
formed a combination of favorable cir- 
cumstances which in the nature of the case 
can never be duplicated, and may never be 
equalled. This show, however, contains 
as much, if not more, of real interest, and 
were the drawing powers of liquid air 
properly utilized we believe the attend- 
ance would be greatly increased. 





For a Monument to Robert Fulton. 


The body of Robert Fulton lies in the 
vault of the Livingston family in Trinity 
churchyard, and to this day no suitable 
monument has been erected there to his 
memory. At the recent meeting of the 
American Society of Mechanical En- 
gineers in Washington the matter was 
brought to the attention of the council of 
the society, and a committee, consisting of 
three members of the council, was ap- 
pointed to investigate the matter and to 
suggest suitable action. The Livingston 
vault is south of Trinity Church and near 
Church street, and is covered by a plain 
brown slab. There is a silver plate on 
the Fulton casket, giving dates of birth 
and death, and on the wall of the vault is 
a tablet containing a list of all interred 
there, which is at present the sole record 
in the churchyard. It would be eminently 
proper for the American Society of Me- 
chanical Engineers to be the means of 
securing a suitable and enduring monu- 
ment to the epoch-making inventor. 





The Unique Mechanical Engineers. 


The following interesting notice of the 
American Society of Mechanical En- 
gineers, on the occasion of their recent 
meeting in Washington, is from the Wash- 
ington “News-Letter: 

“This society met the past week in 
national convention in this city, members 
from the various States of the Union, 
Canada, Great Britain, France and other 
foreign countries being present. The 
members of this society are not a repre- 
sentative body, each one being for him- 
self, as they are of such high grade that 
few can be found in any one place. An- 
drew Carnegie, George Westinghouse, 
Chief Engineer Melville of the United 
States Navy (president), F. R. Hutton, 
professor of engineering of Columbia 
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College (secretary), and Professor Thurs 
ton of Cornell University, are now men 
bers; and, taking the body as a whol 
there is nothing like it on earth, as it 
members of all countries represent th: 
leading men of mechanical thought in al! 
of its branches. The great improvement 
in steam and electrical engineering for th: 
past fifty years are due largely to member 
of this society. 





Right Names of German Towns. 


Let me suggest that exporters (and 
consuls) call German towns by their only 
right names, which are the German one: 
There is no town of “‘Aix-la-Chapelle”’ in 
Germany; the name is “Aachen.” There 
is no “Ratisbon,” but a “Regensburg,” so 
called because it is on the river Regen 
Similarly we should say and write “K6ln,” 
which is the German, and not “Cologne,” 
which is not even English, but French. 

The Bohemians are not by any means 
pleased when we write “Prague.” The 
name of the town is “Praha,” and the 
majority of the inhabitants are fussy 
about it. If I should try to sell goods to 
Mr. Carpenter and insist on calling him 
“Zimmermann” he might not like it; why 
then should I call Zimmermann “Car- 
penter” or Aachen “Aix-la-Chapelle?”’— 
Robert Grimshaw in “American Trade.” 


Modern Railway Equipment. 


The Central Railroad of New Jersey is 
scrapping many locomotives and cars of 
old pattern and replacing them with 
modern equipment. The development of 
engines and cars is well illustrated by the 
difference between the old and new. The 
whole fifty-two locomotives last scrapped 
had less combined tractive power than 
fifteen new ones put into service. Four- 
teen thousand four-wheeled coal cars are 
being destroped, and 2,500 new Ameri 
can gondolas put into their places. The 
2,500 will carry more coal than the 14,000 
old cars. 








We learn from the Nicholson File Com 
pany that the “File Filosophy,” notice of 
which was made in these columns upon its 
publication two months ago, has proved 
so popular that a second and much in 
creased edition is rendered necessary. The 
little book has been sent to thousands of 
machinists and file users throughout thi 
country and abroad. Treating, as it doe: 
of files and how to use them, it proves i 
valuable to anyone interested in that cla 
of tools. They may be had free upon a) 
plication to the company’s head office 
Providence, R. I. 





One of the difficulties encountered | 
British trade unions is said to arise fro: 
the inclination of some of the members | 
avoid becoming employed when men a! 
in demand. By keeping out of emplo 
ment they draw out-of-work benefits fro 
their unions, and to deal properly w:' 
them seems to be a problem. 
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Commercial Review. 
New York, Saturday Evening, 
May 20, 1899. 
SMALL TOOLS AND SUPPLIES. 


Conditions still denote intense activity 
ind are little changed from last month. 
Many dealers report no decrease in sales 
1s the spring progresses. Others see a 
slight tapering off, which is not surprising. 
It is possible that in the aggregate March 
slightly outdid both this month and last, 
yet all three have been superlatively fine 
months. Much difficulty is experienced 
by dealers in getting goods from factory 
within a reasonable time. Stocks are 
much broken in upon. A power trans- 
mitting’ machinery seller professes satis- 
faction in the multiplicity of small orders 
from stock, rather than the receipt of con- 
tracts for complete installations, since the 
former are most easily filled. 

The proposed consolidation of file 
manufacturers is stated by an _ inside 
authority to have practically been dropped, 
owing to the unwillingness of one or more 
makers to come to reasonable terms. The 
largest manufacturers seem generally to 
have been in favor of the project, how- 
ever. Negotiations had proceeded so far 
that a certain party who has the matter in 
charge secured options on several plants. 

It is proposed shortly to advance the 
price of one of the leading makes of im- 
ported files. 

A wood pulley company claims that it 
has advanced prices 10 per cent. and that 
other leading manufacturers have done 
the same, but elsewhere it is denied that 
higher prices prevail. There are at present 
two price lists in the market, and it is 
said that at a meeting of wood pulley in- 
terests to be held next month a uniform 
list may be adopted. This will not neces- 
sarily mean higher prices, but perhaps the 
contrary. 

Proposals to furnish supplies to the 
Washington Navy Yard were opened May 
16. The lowest bid on a lot of twist drills, 
amounting to $1,010.37, was put in by the 
Fairbanks Company, N. Y. Patterson, 
Gottfried & Hunters New York, made the 
lowest offer on hand taps, etc., $267.39. 
Some of the bids on drills are stated by a 
dealer to be below the price agreed upon 
by the combination, but this is explained 
as due to the existence of old contracts 
between bidder and manufacturer. 

A member of the firm of Charles A. 
Schieren & Company, leather belting 
manufacturers, informs us that they ex- 
perience no diminution in demand as the 
season advances. The extensive opera- 
tions in progress in iron and other lines 
keep the market continually active. Dur- 
ing the depression people were inclined to 
patch up their old belts and make them 
ast as long as possible; in consequence 
they are now putting in new ones exten- 
sively. Export trade is increasing, par- 
ticularly that with Russia and with the 
Far East, including Japan. The manufac- 
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turers of belting have held a meeting and 
agreed upon a 15 per cent. advance in 
prices. There is renewed talk of a con- 
solidation of belting manufacturers, but 
the probability of its realization is dis- 
credited. 

A miscellaneous supply dealer reports 
an exceptionally good export demand for 
bicycle parts, particularly for shipment to 
Paris. 

The managing member of a well-known 
New York small tool and supply firm ob- 
serves a decrease in foreign trade as a 
result of higher prices. Last year the firm 
were sending abroad a great deal of pipe, 
but now the shipments have fallen off. 
Last year pipe could be delivered in 
Russia and Switzerland cheaper from this 
country than from England or Germany, 
but now the monetary odds have turned 
against us and the results are manifest. 
The same man states that he knows of 
cases in which English machine tools have 
been purchased abroad instead of Ameri- 
can because of increased prices of the 
latter. 

One of the proprietors of a leading 
line of files, the introduction of which 
abroad has proceeded with success and 
satisfaction in the last year or two, states 
now that there is so much domestic trade 
that he cares little about foreign, and is 
making little attempt to solicit it. 

MISCELLANEOUS. 

Among many orders for electric travel- 
ing cranes recently received by the Case 
Manufacturing Company, Columbus, Ohio, 
are the following: Moran Brothers Com- 
pany, Seattle, Wash., one 25-ton crane; 
Long & Allstatter Company, Hamilton 
Ohio, two 25-ton; Farrell Foundry & 
Machine Company, Ansonia, Conn., one 
15-ton; Erie City Iron Works, Erie, Pa., 
one 25-ton; Missouri Railroad Company, 
St. Louis, Mo., two 75-ton; Canton Roll 
& Machine Company, Canton, Ohio, one 
15-ton. A 60-ton crane has lately been in- 
stalled for the Burgess Steel & Iron 
Works, Portsmouth, Ohio, and a 30-ton 
for the American Steel Foundry Com- 
pany, St. Louis, Mo. 

The Dodge Manufacturing Company 
has lately received an order for about 
$40,000 worth of log rollers for loading 
logs on cars. It has also recently con- 
tracted to equip a cement mill in the West 
and a paper mill. The company con- 
tinues, as it has been for a long time past, 
crowded with work to fullest capacity. 

Two machine tool sellers on Liberty 
street, from whom inquiries were made 
yesterday, both report trade splendid. One 
of them who recently estimated deliveries 
on heavy tools to average three months 
now considers four months a more repre- 
sentative figure. Some orders are on 
hand for exceptionally large tools, which 
cannot be delivered within eighteen 
months. A good demand is noted for 
equipments of small shops which require 
ten or twelve medium-sized tools, to the 
value of two or three thousand dollars. 
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Advices from Cincinnati to a local party 
are to the effect that labor troubles in tool 
manufactories are coming to the fore there 
as well as in the Eastern States. Higher 
wages and shorter hours are said to be 
the bones of contention. 

A contract for a condensing plant, to 
be used by the Belfast (Ireland) Electric 
Power Company, has been received by the 
Wheeler Condensing & Engineering Com- 
pany. 

CHICAGO MACHINERY MARKET. 

One notable instance in which industrial 
activity is broadening out is in electro- 
plating. For four or five years and up to a 
year ago the chief element of trade in 


plating supplies was with the bicycle 
makers. With the massing of bicycle pro- 
duction into fewer hands the electro- 


plating business experienced some decline. 
Quite recently, however, inquiries have 
vastly improved, and while orders based 
on those inquiries are not what they 
should be, the situation is greatly im- 
proved over what it had been. It is an 
index of the revived industrial activity. 
Manufacturers who had been listless or 
inactive because of an unresponsive en- 
vironment are now wide awake to new 
methods and are reaching out tentatively 
in various directions. Many plants that 
have heretofore been having their electro- 
plating done by outside people are figuring 
on adding that department to their works, 
and quite a number of new processes have 
been springing up to fill the current of 
trade with new life. Thus, a new method 
of plating steel wire continuously in the 
process of manufacture is interesting the 
wire trade. A lately devised process for 
removing the surplus spelter from brazed 
bicycle frames instantaneously is equally 
interesting to the bicycle trade. There are 
other lines of advancement which cannot 
yet be announced, but which will soon 
give to this line of industrial supply re- 
newed vigor. The Hanson & Van Winkle 
Company reports that its trade in this 
city in electro-plating supplies during the 
past month has greatly improved, the 
number of new and unexpected inquiries 
for outfits being especially large. 
Consumption of machine shop supplies 
is of a volume that is most gratifying. 
Careful inquiry leads to the conclusion 
that the shop activity in the West is fully 
as great in May as in March and April. 
These are the three banner months in the 
history of the trade. Statements from 
conservative business men in the line of 
machinists’ supplies quite common 
that never in their history have they 
known a condition of trade quite so favor- 
able as that of the present. Everybody is 
busy. Everybody seems to be prospering, 
and collections are unusually good. The 
agricultural see an active trade 
ahead of them this season and are crowd- 
ing the capacities of their plants to the 
utmost, crowding in a little extra ma- 
chinery, picking up a few more men 
wherever they can be found, and working 
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overtime. There are some delays in ob- 
taining supplies. Brass goods are very 
scarce, and the emery wheel market is 
not only bare of stocks, but there are de- 
lays in some instances of two months 
before desired sizes can be obtained. It 
is needless to specialize the goods that are 
active. Everything that is used in a ma- 
chine shop is in good demand. Prices are 
either steady or advancing. 

Even as far West as Chicago there are 
manufacturers who are entirely neglecting 
the home trade to cater to the foreign 
business built up in the past few years. 
They have modified their products some- 
what to conform to European standards, 
and the orders from abroad, they say, are 
more profitable than the trade they could 
pick up at home. This refers to finished 
machines rather than supplies, but the 
trade generally does not seem to have 
become accustomed to this new state of 
affairs. 

On a single day of this month the 
Chicago Pneumatic Tool Company booked 
at the home office mail orders for eighty- 
one pneumatic hammers and riveters; 
fifty-seven drills of various sizes, and 
seventeen sundry tools. The company 
has just received an order for eight 
pneumatic riveters for Shanghai, China. 
It has sent quite a number of tools to that 
country in the last year or two. 





Quotations. 


New York, Monday, May 22. 


Iron — American pig, tidewater deliv- 
ery :— 

Pennsylvania irons: 
No. 1 X foundry.........$16 75 @ 17 00 
No. 2 X foundry......... 16 00 @ 16 25 
ORG. WON. SOS Keke 4 15 50 @ 15 75 
Goa GOs tO T55 405 15 00 @ 15 25 

Alabama irons: 
No. 1 foundry........... 16 00 @ 16 25 
No. 2 foundry........... 15 75 @ 16 00 
Nei: 3 foemery.c.. dese 15 25 @ 15 50 
6s 3: 2ORb iin. IG 16 00 @ 16 25 
We: BR ai ets AVEn es 15 75 @ 16 00 
Foundry forge .......... 14 75 @ 15 00 


Bar Iron—Base—Mill price, in carloads, 
on dock: Common, 1.50 @ 1.55c., nomi- 
nally; refined, 1.60c., upward. Store 
prices: Common, 1.80c.; refined, I.90¢., 
upward. 

Tool Steel — Base Sizes — Standard 
quality, 6 @ 7c.; extra grades, 12 @ I4c.; 
special grades, 10c. and upward. 

Machinery Steel — Ordinary brands, 
from store, in small lots, 2.10 @ 2.20¢. 

Cold Rolled Steel Shafting—Base Sizes, 
from store, in small lots, 3.00c. 

Copper—Carload lots, Lake Superior in- 
got, 18%4c.; electrolytic, 174 @ 17%c.; 
casting copper, 17 @ 17%c. 

Pig Lead—Carload lots, 4.45 @ 4.50c., 
f. o. b. New York. 

Pig Tin—For 5 and 10 ton lots, 2534 @ 
25%c., f. o. b. New York. 

Spelter—Prime Western, in carload lots, 
63% @ 7c., New York delivery. 


AMERICAN MACHINIST 


Professor W. S. Rogers’ Precision 
Lathe. 


The Transactions of the American So- 
ciety of Mechanical Engineers contain 
several contributions by the late Professor 
W. S. Rogers, relating to his labors in 
the production of precision screws. These 
papers are, unfortunately, written in very 
obscure language. We doubt very much 
if anyone not already well acquainted with 
the methods employed can read the papers 
understandingly or obtain from them any 
definite idea of what these methods were. 
There is, however, no doubt that the re- 
sults obtained by Prof. Rogers were of 
remarkable accuracy—probably more so 
than have been obtained by any other 
worker in this field, and it seems emin- 
ently proper that a more intelligible ac- 
count than those now in print should be 
given. ; 

The precision lathe to which this article 
is devoted was constructed by Messrs. 
Webber and Philbrick, of Waterville, Me., 
and Mr. Philbrick having given some in- 
formation supplementary to that on rec- 
ord in the A. S. M. E. Transactions, the 
following account of the methods used 
has been prepared, and is believed to be, 
in the main, substantially correct. It is a 
source of lasting regret to all mechanics 
who are interested in precision work that 
the lathe here shown was destroyed by 
fire, and that, Prof. Rogers being now 
dead, there is no probability of the work 
being resumed. 

The lathe is shown in the half-tone here- 
with, and will be seen to have been of 
very massive construction. It was 11 feet 
in length over all; the depth of the shears 
was 14 inches, while the thickness of the 
shears was 254 inches. Its purpose was 
to cut screws only, and its special features 
are those by which the errors in its lead 
screw were first determined and then cor- 
rected, or rather compensated, so that the 
screws cut by it should not reproduce the 
errors of the lead screw. It was the orig- 
inal intention to first compensate the 
errors of the first screw so far as possible 
and then to cut a new screw in the lathe 
itself, which should be again. investigated 
and compensated as the first one had been 
—the expectation being, of course, that 
more accurate results would be obtained 
from the second screw than from the first. 
In point of fact, however, this was not 
done—the screws cut from the first leading 
screw satisfying all requirements. In- 
deed, some screws were cut for an instru- 
ment for measuring photographs of the 
heavens, which is now in the observatory 
of Harvard University, in which no errors 
could be detected by Professor Rogers 
himself; the screws being, within the limits 
of observation, perfect. 

The spindle of the lathe will be seen 
to carry a large wheel which is, in fact, 
an index wheel, and the accurate sub- 
division of this wheel furnished the start- 
ing point for the investigation of the 
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errors. This wheel was divided into onc 
thousand divisions by the following pro- 
cess. First it was divided into one hun- 
dred provisional divisions by means of a 
paper scale wrapped around it. In this 
preliminary division the degree of ac- 
curacy arrived at was such that in the 
subsequent work with the microscope the 
dividing lines should at least fall within 
the field of the microscope. This accom 
plished, two microscopes fitted with eye 
piece micrometers were mounted at ap 
proximately one-tenth of a circumference 
apart. At the start the investigator con 
cerned himself with the lines dividing the 
circumference into ten parts only. The 
first line of division was adjusted to the 
zero line of the micrometer of the first 
microscope, and the location of the sec 
ond line, as shown by the micrometer of 
the second microscope was read and noted. 
The circle was next turned until the line 
previously under the second microscope 
came exactly under the zero line of the 
first, and the position of the third line 
now under the second microscope was 
read—the spacing of the microscopes being 
taken as a provisional standard. This 
process was then repeated until the wheel 
had been circumscribed—the readings for 
the position of each line as shown by the 
micrometer being taken and noted. The 
readings being summed and divided by 
10 gave the reading which would have 
been observed had the division of the 
circle been exact—that is, it gave the 
difference between the true spacing of 
the divisions and the span of the micro- 
scopes, and by comparing this true aver- 
age reading with the actual readings, the 
error in the lengths of the divisions may 
be found. Some of the divisions would 
naturally be too long and some too short; 
that is, some of the errors would be plus 
and some minus; and by algebraic sum- 
mation from the starting point the error 
in location of each division may be found, 
but it may be noted, the wheel being 
divided into the required number of divi- 
sions,.the algebraic sum of all the errors 
is bound to be zero. 

These observations “being recorded in 
tabular form, the next step was to remove 
one microscope and substitute a diamond 
pointed marker for ruling a second set of 
gradu: tions. . This marker, which it is un 
necessary to describe in detail, will be seen 
above the index wheel in the accompany 
ing illustration—the remaining microscope 
being seen in the rear. Adjusting the first 
division below the zero of the micromete: 
a new first line is made with the marker 
The second old division line is the: 
brought below the microscope, but set in 
advance or in rear of the zero of the mi 
crometer by the amount of its error it 
position as found by consulting the table 
of errors. In this way a second set o! 
divisions was obtained of far greater ac 
curacy than the first, and by repeating th 
operation the ultimate accuracy was ver) 
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great. The division of the circle into 
tenths being completed, the same process 
would divide each tenth ten sub- 
divisions, and ultimately each subdivision 
into ten still finer—the total number of 
divisions in the completed wheel being 
1,000. The face of the wheel will be seen 
to be quite wide, and the successive circles 
were ruled side by side, the old circles 
being eventually polished out. The divi- 
sion lines, it should be remarked, were 
very fine, being quite invisible to the un- 
aided eye. 


into 
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be seen, and below this is a finely gradu- 
ated bar. It is well known that means 
exist for the division of such bars with a 
high degree of precision; the methods of 
doing this being unnecessary to describe 
here. This microscope, like those used in 
graduating the wheel, contains an eye- 
piece micrometer, and by bringing a given 
line of the divided circle to a fixed point 
and comparing this with the reading of 
the micrometer, the error of the screw at 
that point is determined. 

A slab-shaped will be 


piece of iron 
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It is obvious that as the.carriage advances, 
the lever will rise and fall on this tem- 
plate, turning the nut with it, and thereby 
the 


the carriage, as the case may be 


advance of 
The out 


hastening or retarding 
line of this template was determined by 
of the and 
microscope readings of the graduated bar. 
Thus, the divided head being adjusted to 


comparison divided circle 


a given reading, ,the correction template 
lever was adjusted until the carriage was 
brought to position to give a correspond- 
ing the With 


reading of microscope. 

















There is at this point a lack of clearness 
in Professor Rogers’s account of his work. 
His words read quite clearly that the 
circle was first divided into 100 parts, and 
yet he says quite as clearly that the tenths 
only were treated in the first instance. 
This does not, however, affect the general 
method followed. 

The circle being correctly graduated, the 
way was prepared for the investigation of 
the errors of the Supported by 
the slide rest of the lathe a microscope will 


screw, 


LATHE. 


PROFESSOR ROGERS’S PRECISION 


seen upon the front side of the lathe, and 
upon this a correction template of irregu- 
lar outline. The center of curvature of 
this slab is the center of the lead screw. 
The nut has no rigid connection with the 
carriage—being Professor Rogers 
called a “free nut,” which merely pushes 
the carriage along. The nut is free to 
turn about the screw, and has attached to 
it a crooked lever which reaches over the 
lathe shear and carries at its end a roller 
which rides on the correction template. 


what 


correspondence in the two readings the 
position of the the the 
template lever gave a point on the profile 
of the template, and in the same manner 
other points on this profile could be ob 


roller at end of 


tained. Of course it is not to be expected 


that a correct profile would be obtained 


at the first trial, the process described 


being properly a first approximation, to be 
corrected and re-corrected by repeated 
trial. 


It will be observed that the gears con- 
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necting the live spindle and the lead screw 
were of the same size. They were also 
so marked as to insure being so placed in 
mesh that the same teeth would always 


FIG. 13. PORTION 


This being attended to, it will 
be seen that the correction of the screw 
already described would also compensate 
the gear errors. 

The lathe has several special features, 
some of which may be seen in the illustra- 


engage. 


tion. Thus, the tail stock is universally 
adjustable, not only bodily, but angularly 
The tool will be seen to be placed 
in'a socket which~is mechanically fitted 
sideways, permitting the tool to be re- 
moved and replaced without disturbing 
its adjustment. Several of these sockets 
for different tools were of course pro- 
vided. The side-rest drops into ledges 
on the shears, but is guided by the front 
one only—shoes in sockets and backed up 
by springs keeping the work always in 
contact with this side. 

The cutting of a precision screw even 
with a special lathe like this is of course a 
slow process. One such screw of con- 
siderable length which was cut on this 
machine occupied a full month. This 
however, largely due to the care 
used to avoid the effects of the heat 
generated in the operation of cutting. 
Toward the close of the work, but one 
chip a day was removed, the wait between 


as well. 


was, 


OF ERECTING 
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chips being intended to give the heat gen- 
erated by the cut ample time to dissipate 
itself. 

Several attachments will be seen in the 


FLOOR AND GALLERY. 


FIG. 14. 


foreground, some of which are for obvious 
and familiar purposes. The follow rest 
nearest the observer will be seen to be 
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provided with an adjustable shoe below 
the work, which was provided in order to 
take the weight of the screw and prevent 
sagging at the cutting point. The star- 


LANDIS TOOL COMPANY'S SHOPS. 


PLANING GRINDER BEDS, GANG AND FORMED TUOLS. 


shaped piece with the screw leaning 
against it was for some purpose now un- 
known. 
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The Shops of the Landis Tool 
Company—I. 
Experience in building and in the use 


of the special grinding machines described 
in last week’s issue led the brothers Landis 
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are utilized for swinging cranes with air 
hoists, and in the back-ground is seen the 
overhead rail, on which other air hoists 
are placed and which convey work from 
one part of the floor to another under the 
gallery where the larger crane is not avail 





FIG. I5. 


to believe that a business could be built up 
in the manufacture of such machines for 
the market. They started a shop in 
Waynesboro (Pa.) under the name of 
Landis Brothers, which shop in April, 
1897, about the time they had become 
well established and when success seemed 
assured, was destroyed by fire. In the 
work of rebuilding it seemed advisable 
to accept the financial aid of others, and 
the Landis Tool Company was formed, the 
manner in which the business had been 
conducted having inspired that degree. of 
confidence which made it easy to secure all 
the capital necessary for the erection of 
first-class shops and for their equipment. 
These shops are of brick, two stories high, 
with a gallery on one side, as shown in 
Fig. 13, which is taken from a point in the 
erecting floor, which floor is lighted from 
all sides and from the roof as well, and is 
commanded by a hand traveling crane 
equipped with an air hoist. At the right 
in this view the planing is done, while in 
the back-ground are done the heavier lathe 
work, milling, etc. On the gallery above, 
the smaller lathe work and other manufac- 
turing operations are carried on, and here 
is located the tool room with a very in- 
genious and efficient elevator arrangement 
for carrying tools and supplies from one 
floor to the other. It will be noticed that 
the two posts nearest the planer in Fig. 13 
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FIG. 16. 
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The shop is heated and ventilated 
by the hot air blast system, the pipes for 
this prominent feature of this 


able. 


being a 
view. 

On this floor some very advanced prac- 
tice is to be seen in planing and in other 


operations, some of which I am able to 
describe and illustrate. At Fig. 14, for 
instance, the bed of a grinder is shown 


The planer rail has 
it, and the one at the left 
carries a gang tool for taking the’roughing 
cuts off from flat surfaces where the depth 
of cut is not great. Into a suitably shaped 


upon a planer table. 
two heads on 


casting which goes over. the studs as 
shown, twelve tools, made of a very high 
grade steel, are inserted and secured by 


set screws. These tools are in this case 
1 inch apart, and when the tool is to be 
used it is set fed into ' the 


work to the proper depth and then! fed 


level, down 
along the rail for 1 inch, when a surface 
rough planed and is 
the 
with.a single broad tool and wide finishing 


12 inches wide is 


afterward finished in usual manner 
cut. 

The right-hand head in Fig. 14 is en 
gaged in’ roughing out the ways on which 
the platen of the grinder moves. In this 
case a suitably formed casting carries two 
planing tools, one of which is flat and the 
other V-shaped to conform to the shape of 
the ways. These tools are independently 
adjustable, vertically, as shown, and pre 


vious to being used, are grourtl and set to 


a gage which insures them. being the 
proper form and in their relative proper 
positions. An extra support for this tool 

et it the right and extending out to 


PLANING THE SLIDES OF A GRINDER PLATEN. 
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bear upon the face of the upright. On 
account of the hight of the cut from the 
planer platen in this case it is found not 
to be practicable to finish the surface of 
the ways in this manner, and so for this 
the tool shown in Fig. 15 is used. This 
has two cutting tools arranged to feed in 
lines precisely 90 degrees angle to each 


FIG. 17. ERECTING FLOOR. 
other, and the tools are fed down by hand 
by means of the small wheels shown. Thus 
the necessity for setting the head first to 
one side and then to the other is entirely 
avoided, and much time is saved, besides 
insuring that the angles will be right every 
time. The flat way is finished in the 
ordinary manner with a broad tool and 
feed. 

The ways of the platen can, however, be 
finished by tools similar to that shown in 
Fig. 14, and in Fig. 16 a roughing tool is 
seen at this work; the finishing tool being 
held in in the other head for 
operation after the roughing. These tools 
are of course the complements of the one 
shown in Fig. 14, and it is evident that by 
this method not only is mych time saved, 
as compared with ordinary planing 
methods, but exact shapes and exact 
relative positions of the two slides as to 
hight are much more certainly secured. 
It is evident that in this work a man is 
not likely to be asked to operate more than 
one planer, and he don’t need to, for the 
one machine will do as much good work 
as any reasonable number of machines 
could .be made to do by the ordinary 
methods of single cutting edges and two 
settings (one for roughing and the other 
for finishing) for each surface. In fact, 
this one planer-does all the planing of 
this character that is done in this shop, 


reserve 


LANDIS TOOL 


AMERICAN MACHINIST 
an amount of work which, to make a 
guess, I should say would require about 
four planers working in the regular old- 
fashioned way. 

At Fig. 17 is another view of the erect- 
ing floor, and showing at the back the end 
wall of the shop, which is not of brick, 
but is designed to be moved out when it 





COMPANY’S SHOP*. 





FIG. 18. GROUP OF 
becomes desirable to enlarge. In this view 
grinders are seen in various stages of com- 
pletion, and it will be noticed that there 
are three straight edges in’ the field, all 
arranged to be handled by the air hoists 
in applying them to the work. This liberal 
provision for and actual use of straight 
edges in finishing the various sliding sur- 
faces is in fact one of the prominent fea- 
tures of the shop; the place seems per- 
vaded by them, and means are provided 
for handling ‘them on to and*from the 
work with the minimum of time and effort 


STRAIGHT-EDGES 


expenditure. At Fig. 18 is a group of 
the straight edges and surface plates laid 
out on the floor and photographed for the 
purposes of this article. The largest of 
these is 16 feet long and 2% inches wide 
on the face, and the method of handling it 
when in use is shown in Fig. 19, where it 
is suspended by the air hoist and the V of 
a grinder bed is being scraped straight by 
means of it.. In connection with this work 
of planing and otherwise producing 
straight surfaces I noticed the device 
shown in Figs. 20 and 21, which seemed 
to me to be especially interesting and 
ingenious, while it also serves to show 
the degree of pains taken here to have 
things just right. 

Fig. 20 is a cross section of a part of the 
Landis grinder. When the machine is 
completed a shaft carrying a pinion at its 
inner end passes through the bushings, in 
which the cutter bar is now seen. ‘This 
shaft and pinion give motion to the platen 
upon its ways, the pinion engaging with 
a rack which is attached to the lower side 
of the platen and rests upon the surfaces 
H H, which fix its hight. Since various 
amounts of scraping are required to bring 
the surfaces of the bed and of the platen 
to agree with the standard straight edges 
and to fit each other as scraped sliding 
surfaces should, the seat for the rack can- 
not be planed to a finish when the other 
planing is done, but some allowance must 
be made for the variation which is sure 
to occur. So after the scraping is done, 
the shaft with its pinion is passed through 
the bearings until the pinion is in its place, 





AND SURFACE PLATES, 


but the platen is removed so that the 
pinion is entirely accessible. The rack is 
then placed on top of the pinion in en- 
gagement with it, as it is to be in the 
finished machine, and the gage, Fig. 21, 
with its base resting upon the scraped sur- 
face of the flat way is carefully set to the 
top of the rack, and therefore represents 
the exact hight the surfaces upon which 
the rack is to rest ought to be with respect 
to the ways. Then the shaft and its pinion 
are removed and the cutter bar, Fig. 20, 
is put in its place as shown, and the cutter 
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adjusted to gage as indicated in Fig. 2r. 
Then the platen is put on and the surfaces 
HH on which the rack is to rest are 
planed by the tool so set, this planing 
being accomplished simply by moving the 
platen upon the bed by hand and feeding 
the tool by means of the screw B. Thus 
the rack is sure to be not only the right 
hight to mesh correctly, but is also pre- 
cisely in line with the scraped surfaces. 
Of course the cut removed by this opera- 
tion is a very light one. 
(To be concluded next week.) 





Machine Tools—V. 


BY J. RICHARDS. 
DESIGN AND ARRANGEMENT. 


With what has preceded in a historical 
way some of the features or principles of 
machine-tool design will next be 
sidered, beginning with supporting frames. 

Such machines have two principal func- 
tions: To hold and present the material 
operated upon, and to support, guide and 
actuate the cutting tools. These two 
functions are represented by two “ter- 
minals,” they may be called, of the ma- 
chine, connected by the framing. Between 
these terminals are borne the strains, 
which may be direct, transverse, torsional 
or compound. 

To illustrate this, suppose that in Fig. 
29 a and b are frame terminals, c a tool of 
any kind, and d a piece to be operated 
upon. The strains developed, whatever 
their nature, have to be transmitted, or re- 


con- 


i 
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sisted, by framing extending around from 
a to b, as indicated by dotted lines. This 
represents one type of framing, commonly 
called enclosed or continuous. 

As, however, the diménsions of 
kinds of work do not permit frames of this 
kind they have to be single, or open at 
one side, as indicated by the dotted line in 
Fig. 30, where the same letters of re- 
The strains in either case 


most 


ference apply. 
may be, as before remarked, direct, as in 
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punching; torsional, as in boring; or 
transverse, as in milling 

In Fig. 29 the section of the framing is 
not a The 
two sides of the frame compensate each 
convenience and 


sections be 


matter of great importance. 


other, but appearance, 
economy that 
hollow or cored, and symmetry requires in 


most cases that the faces be plain and the 


demand such 


corners rounded 
30 the problem of framing is 


In Fig. 





FIG, I9. 
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FIG. 21. FIXTURE FOR FINISH-PLANING THE SEAT FOR RACK AFTER SCRAPING HAS BEEN DONE LANDIS GRINDER 
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much more intricate than in Fig. 29. The 
strains on the vertical member are intensi- 
fied and changed, direct stress is changed 
to flexure, torsion is resisted by a short 
radius and transverse strains are doubled. 
The nearest adaptation of section and con- 
tour in such a case will be to consider the 
vertical member as a projecting beam, as 
shown in the diagram, Fig. 31. 

This, we find, has, by natural selection 
or accident, become the ruling form for 
machine tool and other standards to sup- 
port cutting implements. Such form can- 
not, however, be based entirely upon re- 
sistance to strains. There are other con- 
ditions to be considered. There must be 
a base, as shown at the left in Fig. 31, to 
provide stability and for fastening to 


a 








foundations, and the top requires modifica- 
tion to provide for parts bolted or cast 
on there; so the frame takes the form as 
seen in Fig. 32, or an approximation to 
that, and the whole appearance of a ma- 
chine becomes affected in a wonderful de- 
gree by this shape or contour. 

Mr. Beyer, of Beyer, Peacock & Co., the 
locomotive builders at Manchester, Eng- 
land, when their new works were equipped 
about 1875 attached enough importance to 
this matter to have carefully developed 
curves for the machine frames laid out 
and furnished to machine-tool makers, so 
the works when complete would present a 
harmonious appearance, and the result was 
as he expected it would be. This feature 
was noted by all visitors, and the par- 
ticular form became known as “Beyer’s 
curve.” 
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It will be a matter of astonishment to 
those who have not previously considered 
the matter to discover the extent to which 
this form of the projecting beam or 
bracket enters into machine-tool framing. 
In that type called vertical machines, such 
as those for drilling, slotting, and planing, 
nearly all have this feature, and it has 
besides a wide place in horizontal supports 
that project from the main standards, such 
as tables for drilling, or other purposes. 
It is therefore well worth considering as 
a distinctive feature in design. 

This form of standards comes nearer 
to being constant than any other feature 
of modern machine-tool making that can 
be named, and is commendable in every 
way; but it is often spoiled by inhar- 
monious bolted-on parts, such as have a 
ribbed section when the main member is 
hollow or cored. This is an incongruous 
thing, too common in practice. There is 
nothing saved and generally something 
lost by attaching ribbed parts to box 


framing. Good practice demands that all | 


bearings requiring positive alignment be 
cast integral with the main frame and in 
harmony therewith, as shown in Fig. 33, 
but the lack of proper handling, boring 
and facing facilities prevents this in many 
of the machine-tool works. 

Fig. 33, which is a composite design for 
a plain drilling machine, illustrates a 
symmetrical form for junctions between a 
main standard and its auxiliary members. 

t iS “a composite drawing from several 
different designs by good makers. 
RIB AND CORED SECTIONS. 

This will be a proper point to introduce 
some remarks upon the difference between 
solid and hollow, or, as we commonly say, 
ribbed and cored sections. The subject 
needs no discussion as to the merits of the 
two systems. The mathematical value of 
the sections varies continually with the nat- 
ure of strains, and a tedious reference to 
computed data may all be avoided by 
claiming, as all experienced people will 
admit, that for a given amount of material 
a hollow section has twice the value in 
respect to the strains that are most com- 
mon in machine-tool frames, or, converse- 
ly, that half the amount of material has 
the same value. In torsion it is more than 
this, in flexure something less, and in com- 
pression less still; but as torsion is the 
principal strain to be resisted in machine- 
tool frames, especially machines having 
rotary action, the “two to one” rule is not 
far from fact. 

The dimensions for machine frames— 
or the section, as it is common to say— 
defies computation, because there are no 
premises from which to proceed. The 
ultimate strains are “accidental” and must 
be provided for by that vague quantity 
called ‘‘a factor of safety,” an arbitrary 
assumption that savors of the ridiculous 
when considered from a mathematical 
point of view; but even with this qualifica- 
tion, the frames for machine tools present 
another impediment to fixed rules. Com- 
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putations should include a point of rup- 
ture, which in all static structures and in 
most kinds of machine framing is a proper 
element or condition from which computa- 
tions can proceed, but in machine tools 
there is another limitation, one difficult to 
explain, which Mr. Oberlin Smith once 
happily termed the “anvil principle,” or 
the effect of massiveness. This peculiar 
property in machine-tool parts, supposed 
to arise from inflexibility, is one of those 
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Fig. 31 


FORM OF STANDARDS. 


things perhaps not explainable on scientific 
grounds, but well known to practical men 
as a “fact.” 

There are various phenomena attending 
on the action of cutting tools, empirically 
learned and never investigated. A work- 
man knows when to put a piece of leather 
under a tool to produce an elastic support, 
as in scraping. He also knows when such 
a thing would be ridiculous in ordinary 
working. He also knows that he can 
successfully turn off a grindstone with a 
flexible rod of soft steel or iron, but can- 

4 


4 
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Fig,.32 


STANDARD MODIFIED BY ATTACHMENTS. 


not do so with a stiff bar that is hardened, 
although he cannot explain the reason. 
Massive sections about a slide rest and 
elsewhere around a lathe produce an effect 
upon the action of the tools as marked as 
it is well known. The same thing is true 
of almost any kind of machine tools, so 
the limitation of rupture or the ultimate 
strength of material does not enter into 
the problem, and the true limitation of 
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sections is found in first cost and the con- 
venience of handling. 

In this fact is found one principal rea- 
son for the non-scientific methods of ma- 
chine-tool makers alluded to in the first 
section of these articles. 

As before remarked, rigidity is a 
primary object in machine-tool frames, 
limited only by commercial considerations 
and convenience; but it is often impaired 
by faulty arrangement and design. Lathe 
beds as commonly made are an example 
of badly distributed material. 

A drastic criticism once heard on open 
lathe beds was: “They are made like a 
ladder so as to twist easily and then set 
on four points so they will spring and 
follow the settling of the floors and 
foundations.” This is an extreme illus- 
tration, but with a large admixture of 
truth in it. 

The principal strains to which lathe beds 
are subjected are torsional. The “torque” 
on the work and on the lathe frame being 
compensating, must, of course, be equal. 
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Fig. 34 


STRESSES IN LATHE BED. 


Referring to the diagram, Fig. 34, the 
cutting strain becomes a turning moment 
about the axis b and is transmitted to the 
lathe bed, as on the line d, exerting a 
twisting strain upon the frame about a 
center c on the radius e. This is the same 


in all the various operations performed on 
lathes, because the driving force is con- 
verted to torsion or turning strain, conse- 
quently, the section of a lathe bed, with 
due consideration to some other require- 
ments, should be such as will best resist 
torsional strain. 


Such section we need not 





Fig. 33 





EXAMPLE OF DESIGN OF A DRILLING MACHINE. 
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say is a tube or box one and not two side 
plates connected at intervals by cross 
framing. In fact the latter is one. of the 
weakest forms in which the metal can be 
disposed. 

If, for example, we bend a strip of metal 
into the form of a trough, as in Fig. 35, it 
will have but little stability in respect to 
torsion. If the fourth side is added, as in 
Fig. 36, but with a slit at a, the result is 
not much changed and the stability will 
equal that of the sum of the four sides 
twisted in their flat section; but if the slot 
a is joined so as to form a complete tube 
everything is changed. A twisting force 
will then fall “edgewise” on the plates 
forming the sides, and the stability of the 
same section in respect to torsion is in- 
creased enormously 

This called an _ unscientific 
method of presenting the subject, but it 
only illustrates in an extreme degree the 


may be 




















difference between tubular and plate sec- 


tions for lathe beds, or frames of the 
kind. The relative stability compared with 
the amount of material, of course, in- 


creases as the plates are reduced in thick- 
ness, also in respect to different kinds of 
strains and for different kinds of material, 
but. the conditions applying to machine- 
tool frames of this kind are tolerably con- 
stant, both as to material and strains 











Figs. 37 and 38 represent an example 
vedi 
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CASE SHOWING THE ADVANTAGE OF BOX 


SECTION. 
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that came under my notice some years ago 
of a projecting bracket to support the 
guide-stem of a band sawing machine. 
The back thrust upon the saw at the 
guides a, in a direction at a right angle to 
the paper, produced, as will be seen, a di- 
rect torsional strain on the bracket, which 
lad a section as shown at e. The result 
was a lack of rigidity, and a_ second 
bracket was made as in Fig. 38, with a sec- 
tion as at m. The result was an astonish- 
ment to everyone. The second bracket 
seemed absolutely rigid, although the 
amount of iron in it was no more than in 
the first one. 





A New : Drilling Machine. 

We present illustrations herewith of a 
new style of drilling machine recently 
built by the Grant Machine Tool Works, 
Cleveland, Ohio, and called by them their 
“26-inch semi-radial drill.” 

Reference to the engravings shows that 
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the machine consists of a substantial up- 
right of graceful form, to which is at- 
tached an arm for supporting’ the table, 
which arm does not swing, but moves in 
a vertical line by means of the screw 
placed under the center of the table, the 
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VERTICAL SECTION 
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OF 26-INCH SEMI-RADIAL DRILLER. 
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weight resting upon a ball thrust bearing, 
and the gearing and crank being arranged Ly LJ 
as shown in the’ sectional view, Fig. 2. A 
Reference to this figure shows that the | 
table itself rests upon a ball bearing to Ae ge ee 
facilitate rotation of the same by hand, 
and channels indicated by the arrows on HH 
this view show the course of lubricant Cc D B E 4 | 


used in drilling as it flows from the work; 
this arrangement being adapted to keep 
the machine neat and clean. 

The arm supporting the drill spindle © F © G Y) I > 
and feed mechanism is attached to a 4 
pivoted trunnion piece, or vertical rail, l= 
the weight of which is also borne on ball 
bearings, as indicated, and the method of P - 
driving is clearly shown in the vertical 7 
section. The back gearing is placed on pa Fig. 2 
the spindle itself, and the vertical splined 
shaft has a hole bored through it to per- | H | 
mit the counter-balance table to pass ' 
through it on the center line of the drill cf | E 


arm swing, thus avoiding interference A 
with the arm in any position. The back a LL 























gears are thrown out or in by the crank 
handle seen at the left of the machine, Fig. 1 
and there are, besides the power feed, 


two rates of hand feed, the rapid move- DU os 
American Machinist, 











Fig. 3 
PUNCH AND DIE 

ment being by means of the hand wheel | 
in front of the arm, the slower movement q 
by the hand wheel at the right. It will be ' 
noted that this arm, which is relatively a 
small part of the machine, contains most 
of the mechanism, and can be constructed 
and assembled separately. The machine 
was designed by John J. Grant and has 
been in use for some time in the works of 
the above-named company 
Making a Punch and Die in a High- } 





Pressure Machine Shop. : 
BY A, H. CLEAVES. 

Once on a time, owing to a deficit in the 
revenue department, I found myself out 
of a job for a few hours, and I proceeded ; 
at once to inquire about an advertisement 
in the morning paper. I approached the 
foreman of the shop mentioned in the ad- 
vertisement, and told him I was out for : 
anything in the hardware line; and after | 
asking me what pay I wanted, and finding ; 
it to be $3 per day, he said he would give 
me $2.75 for two weeks and then make it ' 
$3 if I filled the bill 

So I squared away and went at it, work- 
ing out several jobs on my own lines, 
which he accepted, for the two weeks, 





when he dropped me suddenly, telling me 6 
that the following die, which I describe, 
could be hired done outside for $12 I 
found there were others with the same ex- 
perience, and that the firm was enjoined 
for using someone else’s invention, and 
finally crawled into a smaller and darker ; 
crab-hole, as such dealers usually do. The ¥ 
shop had a fine shaper, first-class, the Pt 
26-INCH SEMI-RADIAL DRILLER. other tools being nearer fourteenth; one 
- 
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Fig. 4 
STRIPPER. 


set of files for four men, a few sizes of 
drill rod and die steel, and a diminutive 
number of twist drills and taps. 

The punch and die referred to and 
shown in Figs. 1, 2, 3 and 4 was made of 
annealed steel, and was about 4x5 inches 
in the die stock. In Figs. 1, 2 and 3 the 
method of making a pretty safe die, con- 
sidering the thickness of stock, is shown. 
C and E show one die and punch, and the 
dotted lines D show the complete shape of 
the punching. The double punch HH 
makes the neck in the blank safely, and the 
main punch and die C and E enter the 





Fig. 7 
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Fig. 5 


H H to locate the stock before the latter 
commence to work; and H H. are made 
longer than E to admit of grinding 
oftener, as they dull quicker. The method 
of holding the punches in the casting B 
is plain, and the dies were made by hand, 
no conveniences being near for short cuts. 

Fig. 4 shows the stripper and style of 
guide strip used, the piece K running 
under J, and L under K, level with the die. 

Figs. 7 and 8 show two different 
methods in common use of getting the 
angles on A, Fig. 1. S S are about %-inch 
drill rods in the shaper vise, and TT 
regular bevel parallels for the same result. 

Fig. 5 illustrates how the punch G was 
put up in the rough-rider way. The hole 
for G being drilled in B, and the former 
being brought to place with a set screw, a 
circle on G was marked through F, Fig. 1, 
H H being left longer than when finished 
to locate G by. 

Having only a fixed three-jawed chuck 
to turn G by, a paper placed between one 
jaw P and the work G furnished the re- 
quired eccentric, and what was still lack- 
ing in lining up G and F in the work was 
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Fig. 8 


PLANING ANGLES. «? 


spaces made by H H in such a way as to 
avoid corner punching, and make easy 
work for this punch. F and G make a 
required hole, which also allows the use 
of the usual pilot pin J. 

It will be seen in Fig. 3 that the pilot 
pin J is made full size enough longer than 


made up by soaking a cold chisel é) into 
the casting near G, te throw the latter 
over, as shown in Fig. 6&. The different 
set screws were tightened up and then 
driven deeper with a hammer and 
tightened again. 

The three remaining figures are samples 
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Fig. 6 


of chucking die work for lathe and drill 
press, miller, etc. Fig. 9 is a block suit- 
able for face-plate work, and Fig. 10 
illustrates a common practice of clamping 
a piece on parallel bar for boring clear 
through. 

Fig. 11 is a general utility stand for 
handling work in the punch-holder in any 
kind of a machine, drilling, milling, turn- 
ing, or shaping. 

Peoria Heights, Il. 
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Fig. 9 
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CHUCKING WORK. 





“No Monopoly of Intelligence. 

The Boston “Christian Register” is 
credited with the wise remark that any- 
body who knows enough can learn some- 
thing from anybody else. 
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Precision Grinding. 

Among the products of the Pratt & 
Whitney Company is a line of small pre- 
cision machine tools, among which are a 
small bench lathe, of the type made by 
various watch-tool companies, and a small 
milling machine of the knee type. These 
machines are representatives of the very 
highest degree of accuracy obtained in 
commercial work of any kind, and the 
processes employed in their production are 
interesting in the highest degree. This ar- 
ticle will relate to the methods used in the 
construction of the bearings and spindle of 
the lathe head-stock. 

Fig. 1 is a longitudinal section of this 
member, from which the character of the 
work to be done will be apparent. The 
bearings will be seen to be made of in- 
serted bushes which are of hardened steel, 
are whole, and have two tapers which are 
laid out to approximate the Schiele curve. 
The corresponding journal at the work 
end of the spindle is integral with the 
spindle; but at the rear end is a separate 
bush which is adjustable endwise for wear. 
Draw-in or collet chucks are used to carry 
the work when this is made from a rod, 
and also to carry the face plate and center 
as shown in the engraving. 

The making of the spindle—with the 
exception of the taper collet seat—presents 
no unusual features, the journals being 
ground on a universal grinding machine. 
The holes in the head-stock body for the 
reception of the bearing bushes are lapped 
with a long lap passing through both at 
the same time, whereby truth in alignment, 
roundness, and correct size are secured. 
The bushes are hardened and are then re- 
lieved from hardening strains by warming 
to a temperature at which water will 
“skate” off the surface, or in other words, 





Fig. ! 


LATHE HEAD-STOCK. 


PRECISION 


assume the spheroidal state. At this tem- 
perature there is no drawing of the tem- 
per—the bushes remaining glass hard—but 
long experience of the Pratt & Whitney 
Company has shown that this warming of 





FIG. 2. AUTOMATIC BENCH GRINDING 
the pieces does release. the hardening 
strains. Bushes so treated may be sub- 


jected to the finishing processes with the 
certainty that they will not thereafter 
change their size, whereas without this 


warming, the permanence of the size is a 
matter of the greatest uncertainty. Some 
of those engaged in this work consider 
that the warming only releases the hard- 


ening strains up to the temperature em- 














MACHINE ARRANGED FOR GRINDING LATHE 
BEARING BUSHINGS. 


ployed, so to speak. In other words, they 
consider it probable that, were the piece 
to be again heated above the skating tem- 
perature, further change in size would 
probably result; but as the temperature 
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employed is beyond anything which the 
parts will ever again experience without 
absolute abuse, the practical effect is to 
remove all tendency to change their size. 

After this treatment the bushes are 
ground upon the outside to standard size 
and to fit their seats in the head-stock, and 
are then ground on their inner surfaces by 
the small special bench grinding machines 
shown in the half-tone illustrations. Fig. 2 
shows one ot these machines clearly with 
a bush in place in the machine and with 
several other bushings and other pieces of 
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of a pair being set for one of the angles of 
the bush. On the completion of the first 
angle the latch is opened and the work 
with both quills is transferred to the sec- 
ond machine, where the second angle is 
ground. 

The work driving belt is at the left of 
Fig. 2, and it will be seen that the belt 
pulley is mounted on a spindle of its own 
carried in bearings which are in a special 
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Fig. 3 


CHUCK FOR HOLDING BUSHINGS. 


work on the bench. At the right will be 
seen, set in a wooden base, an assortment 
of diamond “laps” with which the work is 
done. 

The busff to be ground is in a chuck on 
the end of a spindle mounted in a head 
which again is mounted on a swivel base 
by which the adjustment of the angle is 
obtained. The chuck employed is a spe- 
cial design for this purpose, and is shown 
in Fig. 3. The body a fits the spindle of 
the work-carrying head by the regular 
taper fit used with collets; but it is, of 
course, solid. The chuck is bored ,out— 
or rather ground out—to receive the stan- 
dard bushes to be ground by a snug slid- 
ing fit. Three openings are cut through 
the body, as shown at b ¢ d, into which 
three jaws e are dropped. Openings and 
jaws are wedge shaped, so that the latter 
cannot drop through, and the latter are of 
a thickness such that the outside taper 
sleeve f, when screwed home, will pinch 
the jaws sufficiently to drive the work—the 
pinching being, however, very slight, as the 
work to be done is of the lightest and 
most delicate character. The outer sleeve 
f is a loose fit on the threads at the rear 
end of the chuck to insure equal binding 
of all the jaws. Light springs are at- 
tached to the jaws to insure their with- 
drawal on loosening the grip, and so pre- 
vent the top one from dropping down in 
the way of the next bush to be inserted. 

The chuck-carrying spindle revolves 
within a quill which is held in the 
quill rest, and which may be removed from 
the head by opening the latch top plainly 
seen in Fig. 2. The machines shown in 
Fig. 2 are always used in pairs, each one 


casting. This pulley spindle drives the 
work-carrying spindle by a dog, not 
shown; the purpose of the arrangement 
being to avoid the deflection of the work 
due to the pull of the belt, which would 
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plate of the grinding machine is fitted t 
take the lathe head-stock in place of t! 
quill rest shown in Fig. 2; the center hig! 
of the head-stock and fixture being t! 
same, and the base fits being interchang: 
able. The grinding machine, with head 
stock in place ready for grinding th 
spindle hole, is shown in Fig. 4. 

It will be understood, of course, that 
the grinding machine has the usual char 
acteristic movements of such machine 
The cross adjustment for the cut is by the 
knurled head seen at the left. The length 
wise positioning of the wheel for the work 
is effected by adjusting the grinding head 
along the piece on which it is mounted, 
and the reciprocation of the wheel over the 
work is effected by the reciprocation of 
this piece on the box base of the machine— 
the belt at the extreme right driving the 
mechanism which effects this movement 

The greatest point of interest connected 
with this work lies, however, in the grind 
ing wheels employed. It is found to be 
quite impossible to do interior grinding of 
the standard of accuracy set for this work 
by means of emery wheels. Such wheels 
will not correct the surfaces, but ride over 
the hills and sink into the valleys, leaving 
the work smoother, of course, but little 
better, as regards truth, than before. This 
action is considered to be due to the com 
parative dullness of the emery particles, 
in consequence of which considerable pres- 
sure against the work is necessary to make 
the wheels cut. With outside grinding, 














FIG. 4. GRINDING MACHINE ARRANGED FOR GRINDING SPINDLE HOLE. 


result were the belt pulley mounted on the 
chuck spindle. 

The grinding of the collet seat in the 
spindle is done with the spindle revolving 
in its own bearings. The swiveled base- 


this has little effect. The wheel is carrie 
in a firm support, and its mass and inert! 
help to prevent the wheel from followin 
the surface in the manner described. | 
interior grinding, the situation is, how 
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er, entirely different. The wheel for 
is work is necessarily small and of little 
1ass, and it is necessarily carried on slen- 
er spindles of considerable overhang. 
hese conditions are all favorable to 


yielding by the wheel and its supports 
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more than can be comfortably exerted by 
the hand, but it is sufficient to imbed the 
diamond particles in the steel. Another 
method, though one that is not much used, 
employs a small jeweler’s hammer, the 
disk being slowly rolled in the diamond 





FIG. 5. CHARGING 


when pressure is applied, and the pressure 
necessary to make an emery wheel take 
hold is so great as to make really good 
work impossible. Emery wheels are there- 
used for roughing only, and with 
inch diameter are 


fore 
holes of less than 4% 
not used at all. 

To meet these conditions, steel wheels 
or disks charged with diamond dust are 
used. These disks are called “diamond 
laps,” although they are not used in a man 
ner at all suggestive of what is commonly 
called lapping. They are used exactly as 
emery wheels are used, and a better, or at 
any rate a more descriptive, name for 
them would be These 
laps are all small, the largest being about 
¥g inch diameter by % inch thick, while 
the diameter of the smallest runs down to 
2-100 inch. The speed at which they are 
run is of course very high. These laps have 
already been shown in Fig. 2, and the 
method of charging them is shown in 
Fig. 5. The material of the body of the 
disks is annealed tool steel. 

A hardened steel plate having a well at 
one end will be seen on the bench, Fig. 5. 
The well contains the diamond dust mixed 
with oil. This mixture is spread upon the 
plate, and the workman, holding the 
spindle of the lap disk in the fingers of 
one hand and holding a T-shaped hard- 
ened-steel tool in the other, rolls the disk 
between the tool and the block in the man- 
ner plainly seen in the illustration. The 
pressure employed is not at all high—no 


“diamond wheels.” 


THE DIAMOND LAPS. 
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work. Bearings which have run together 
long enough to show the character of the 
fit, exhibit a contact which can only be 
compared to that of finely scraped surfaces, 
while in appearance the surface is that of 
a highly polished or burnished piece of 
steel—the effect being mirror-like. 

As these tools are but little known to 
mechanics in general, we have obtained 
samples from the Pratt & Whitney Com- 
pany, and have had them photographed 


under a microscope. Half-tones from 
these micro-photographs are given in 
Fig. 6. True diamond dust is used in this 


work, not crushed black diamond or bort, 
and under the microscope these tools are 
beautiful the particles 
brilliantly transparent. It 
impossible to reproduce this appearance in 


objects, being 


is, of course, 
a half-tone print, but our illustration will 
The 


im- 


found nevertheless. 


roundness 


be interesting 


of the it 


than a 


surface makes 


possible to sharply focus more 


small and the print will be 


at bottom. 


portion or 
to 
At various places where the diamond par 


seen be blurred top and 


ticles are scattered the tool marks on the 


disk may be seen 





Adjustable Hollow Mill. 


The engravings given herewith show a 
new form of adjustable hollow mill fo: 
use in the screw machine, and intended 
for those jobs which are done in compara 


tively sma: numbers where it perhaps is 





6. 


FIG. PORTION OF SURFACE 
dust and oil, while light taps are given it 
by the hammer. 

Under the conditions of interior grind- 
ing described, the work done by these 
diamond laps is probably as much superior 
to that possible by an emery wheel as the 
work of the latter is superior to lathe 


OF 


DIAMOND LAP MAGNII 


not worth while to make special tools for 


them. 

A general view of the tool is given in 
Fig. 1, and it is shown taken apart in 
Fig. 2. It will be noted that the construc- 
tion is very simple, the tool consisting of 
only three principal parts besides the 
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jaws. There is first a shank which fits in 
the turret, and in the enlarged end of this 
shank are radial slots to receive the cut- 
ters. A cap fits over the cutters; an in- 
terior view of this cap being shown in 
Fig. 2 where the cam slots appear that en- 
gage lugs formed on the front faces of 
the tools, so that by rotating this cap the 


ADJUSTABLE HOLLOW MILL. 


tools are adjusted to any desired size 
within the range of the tool, graduations 
being provided on the outside for setting 
to the nearest hundredth of an _ inch 
Countersunk screws pass through the cap 
and flange and are tapped into a collar at 
the rear, so that when tightened they bind 
all parts of the tool securely together, 
making it rigid and preventing chips or 
dirt from entering the working parts. 
The cutters are sharpened by grinding 
on the front faces only, and as they orig- 


ADJ USTABLE\,HOLLOW MILL TAKEN APART. 


inally project some little distance from 


the front of the tool, considerable grind- 


ing can be done before a new set of cut- 
ters is required. Two sets of these are 
supplied with each tool, and duplicates 
can be obtained. 

Instead of using the index for setting 
to size a standard plug or sample of the 
work can be used for that purpose by 
simply rotating the cap until the tools are 
in contact with the standard. Three sizes 
of these tools are made to mill from % to 
¥% inch, from ¥% to % inch, and from % 
to 1% inches, respectively, by the Geomet- 
ric Drill Company, Westville, Conn. 





Wireless telegraphy is just now attract- 
ing considerable attention and may turn 
out to be a good thing., Perhaps we may 
hope some day to have wireless. politics, 
which would be still better, 
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A Diagram for Belts. 


At the December, 1898, meeting of the 
American Society of Mechanical En- 
gineers a paper on “The Variation of Belt 
Tensions With Power Transmitted” was 
presented by Professor W. S. Aldrich. In 
the discussion of that paper the accom- 
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but with the recent improvement in lacing 
the difference shown may now be to 
great. 

The working strength of the leather ; 
probably greater than Mr. Taylor woul, 
approve [As the result of his observation 
given in a paper entitled “Notes on Bel: 
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Factors to be used for different angles of subtention. 
A ____ [90° |100"[110°[120°[130*[140"/150" 1160 °|170° [18071190 "200" 210" 
Factor -65 |.70 |.75 


-79 | .83 | 87.91 | .94 | 97 1.00)1.03 1.05 | 1.07 





Belts may drive 33 % more, or 25% less than values plotted. 
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In these diagrams, the working strength of cemented belts has been taken at 400 Ibs 
per sq. in. and that of laced belts at 275 lbs. per sq. in. The angle of subtention 
has been assumed to be 180°, and the coefficient of friction .40._ | The latter may vary 
from .25 for new or dry belts, to 1.00 or over for belts well dressed and in the 
best working condition. Total pull on shafi=1.8 effective pull of belt. 

The tabie at the left gives average thickness of belts of different widths, for use in 


calculating the cross sections. 


POWER OF BELTING. 


panying diagram was presented by Mr. 
Wilfred Lewis. This diagram, in the 
words of Mr. Lewis, shows the practice 
of William Sellers & Co. It was adopted 
years ago as the result of the best light 
obtainable, a decided difference being then 
made between laced and cemented belts, 


ing,” published in Vol. XV of the Trans 
actions.—Ed.]; but it is on the sid 
toward which people naturally lean, sav 
ing in first cost, and it is offered in this 
connection as representing in concise forn 
the outcome of the labors of Willian 
Sellers & Co. on the subject of belting. 
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A Simple Friction Ratchet. 


The accompanying cuts show a simple 
but efficient friction ratchet device of wide 
adaptability. It may be used for all the 
purposes for which the familiar toothed 
ratchet wheel and pawl are usually em- 
ployed, as in ratchet drills and wrenches, 
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ratchet tool, is, of course, reversed in its 
direction of rotation by simply turning it 
over. Fig. 2 shows the head of the wrench 
with the plate A removed and all the parts 
exposed. There is a central driving piece 
B with a square hole fitting the tap or 
other tool to be driven. The ends of this 
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Fig. 3 


FRICTION RATCHET WRENCH AND LATHE MANDREL. 


and for the feed or other intermittent 
movements of machines, and it may also 
be used for purposes for which the ratchet 
is hot usually thought of. It is found to 
be especially serviceable for lathe man- 
drels for quickly gripping and securely 


piece fit the circular interior surface of 
the head, while the sides of the piece are 
flat and parallel with each other. 
Against these flat surfaces the flat 
surfaces of the gripping pieces, or 
friction pawls, CC, normally bear, as 
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FIG. 5. SPECIAL LATHE FOR TURNING COLLARS AND USING THE FRICTION RATCHET 
MANDREL. 


holding work to be turned, and as quickly 
releasing it when done. 

Fig. 1 shows a friction ratchet wrench 
embodying this device. The wrench is 
serviceable for turning taps, reamers, or 
similar tools. This wrench, like any 


shown in the cut, and when in this 
position the head D turns freely upon B. 
The head must, however, be turned only 
in the direction the reverse of that in- 
dicated by the arrow, for immediately that 
the head is turned in the direction of the 


35-407 


arrow the friction pawls CC tip in the 
same direction upon their corners aa, the 
exterior cylindrical surfaces of them are 
crowded against the inner surfaces of 
the head D, and the central piece B is 
securely gripped. Turning D in the re- 
verse direction immediately returns the 
friction pawls CC to their normal 
position, and the head at once is released 
and turns freely again. The bearing points 
aa, it will be noticed, are carried a little 
beyond the central line, the one to the 
right and the other to the left, and to this 
fact is due the distension of the pieces 
C C and the-secure gripping which occurs. 
The gripping action in this case may be 
two-fold. The surfaces of CC and of B 
are nicely fitted to the interior surface of 
D, although they are still normally free 
to turn, so that only a very slight spread- 
ing apart of the friction pawls CC is 
necessary to make a strong grip; but when 
this occurs and the pressure is strong, say, 
at oo, then the interior of head D may 
become slightly elliptical and cause it also 
to pinch against the ends of the central 
piece B. The parts are, of course, all 
tnade of tool steel and hardened. 

Fig. 3 shows a lathe mandrel as com 
monly used on the centers for turning 
collars which are secured by this gripping 
device. Fig. 4 is a section through the 
center of the mandrel, from which it will 
be seen that this is still simpler than the 
previous arrangement. In this case there 
is but the single gripping piece C, and the 
bearing point or fulcrum a of this piece 
also is carried a little beyond the center 
This device is found to hold with ab- 
solutely reliable security and yet to release 
with ease upon reversing the strain. It, of 
course, never tightens in the least beyond 
what the strain on the tool calls for. 

This device has been in use for a con- 
siderable time at the works of the George 
V. Cresson Company, Philadelphia, the 
well-known makers of power-transmission 
machinery. They built a special lathe, 
shown in the half-tone, Fig. 5, for turning 
steel collars for shafting, of which they 
of course use large numbers, and they 
have mandrels for the. collars mounted on 
a chuck or face plate, this friction device 
being employed for the driving. A single 
tool which cuts both sides and the face 
of the collar is mounted in front of the 
collar for roughing, and a similar tool at 
the back for finishing. There is never the 
least slipping of the collars. On one 
occasion a workman jammed in the tools 
too abruptly and the cast-steel collar, with 
a section 144x5@ inches, was split before it 
would slip. 

The arrangement as shown in Fig. 1 for 
a ratchet wrench is of course eminently 
the thing for a ratchet drill. The grip is 
immediate and strong, and the loss motion 
of the venerable toothed ratchet is avoided. 
This device is made by the Vibration 
Proof Nut Company; the Niles Tool 
Works, 136 Liberty street, New York, 
agents. 








4 
‘ 
’ 
; 
~ 
} 
‘ 










468-36 


Letters from Practical Men 
Patterns for Crane Cheeks. 


Editor American Machinist: 

Professor Sweet’s suggestion in your 
issue of April 13, relative to the side frame 
described on March 16, sets one thinking. 
Although conversant with crane work, I 
have not known a cheek of this type made 
in the way he suggests. Yet for heavy 
cranes it would be superior in several re- 
spects to the ribbed type. Conservatism 
has much to do with the retention of this 
form. But a boxed type would be costly 
by comparison. If a ribbed frame should 
be 1 or 1% inches in thickness, the boxed 
frame to take its place should not exceed 
from % to % inch, and the core would be 
of large area and of irregular form. This 
costs more money in the foundry than is 
usually spent on crane work. Still, we 
know how much can be expected by a 
good shop system, and it is probable that 
by the adoption of a suitable system and 
the standardizing of crane work to a 
much greater extent than it is yet done in 
England, the difference in cost might be 
reduced to nothing. Two great advan- 
tages would result from the adoption of 
the boxed framing. One is, that the wind- 
ing of the castings, too common in these 
slender frames, would be nearly or en- 
tirely prevented; another, that the crane 
as a whole would be subject to less vibra- 
tion and rattle due to the reciprocation of 
the engines and the surging of load than 
is the case at present. The extra cost of 
the core box work of course would count 
for nothing in well standardized cranes. 

Although the boxed type of framing is 
not, so far as my experience goes, adopted 
in these tall or “vertical” cranes, it has 
been used for crab cheeks and for what 
are termed “horizontal” cranes. But in 
the latter the boxed cheeks are cast along 
with a bed which carries the engines and 
revolves. At some future time I shall be 
pleased to illustrate the making of this 
rather elaborate type of bed and cheeks. 

JoserpH Horner. 

Trenton-on-Avon, Bath, England. 








Making The Piston. 


Editor American Machinist: 


I notice a very interesting article by Mr. 
Baden in issue of March 16, in which he 
criticises my article of February 16, in re- 
gard to cost. Let us see by actual time if 
Mr. Baden is right. A pattern maker can 
make necessary core boxes or segments 
for either construction in one hour; there 
is no difference in the pattern room. This 
includes upset on cope and all necessary 
woodwork. The core maker can, and did, 
make six cores and black, inside only 
(Figs. 1 and 2) in 1% hours. He also 
made six cores and blacked one side (Figs. 
3 and 4) in three-quarters of an hour, 
which makes a total of 2% hours for the 
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core maker. This time is for one man 
only, and is the actual time it took. Can 
a molder, by the use of segment and 
wings or ribs, as described by Mr. Baden, 
reduce the diameter and thickness in this 
time? No; and did Mr. Baden consult a 


molder in regard to which he would rather 
do, use cores or stop it off? 

Where Mr. Baden takes it off the core 
department he puts more on to the molder, 
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which I know:is not appreciated by him. 
Mr. Baden makes the statement that the 
molder can stop it off in one hour. I 
would like to ask if he did not forget to 
add the “s” on “molder,” as we all know 
no one molder can stop 12 inches deep 
and 4 inches thick six times in one hour, 
and do it as it should be done. After the 
segments have been rammed up, he has 
got to draw up either the segment and 
ribs or unscrew ribs and draw segment 
up, as it cannot be drawn in to the center. 
A molder and helper can set all the cores 
in one hour, and do it right. The cores 
are fastened by the cores themselves, as 
shown in Fig. 5, a and b., The center 
core holds the inside, while the segment 
cores hold the outside. 

I think it is a grand, good idea to criti- 
cise and discuss, and it shows to us the 
different ways of construction that can 
be used. G. H. Wivarp. 

Worcester, Mass. 





How to Pay Off. 


Editor American Machinist : 

What is the best way to pay off a 
thousand men, paying them every Satur- 
day afternoon? This is not a very big 
question, but it is one worth the asking, 
and I venture to ask it because I was 
asked the same. I happen to know a ma- 
chine concern which has had quite a 
phenomenal growth, and which is. still 
growing, but which has some of the 
traditions and habits of the little shop 
still clinging to it. When a man has not 
more than half a dozen hands, it is 
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natural enough to go around the shop and 
hand each his wad a little before quitting 
time; but it is quite different with a 
thousand men in eight or ten different 
departments. Yet this practice of carry- 
ing it around is still followed in the works 
to which I refer. Last week the pay roll 
was $10,000, and two men carried the 
pay envelopes in open drawers and hunted 
up each individual man all through the 
establishment. It is a risky, inconvenient 
and laborious operation, and as there 
could no well be a worse arrangement 
there should be a much better one. 
Morris Futton. 


Pile-Driver Progress. 


Editor American Machinist : 

An improvement that more than doubles 
the efficiency of an important machine, 
that makes it do more than double the 
work in a given time, is really a note- 
worthy thing, and something that we 
don’t run across every day. There is gen- 
erally considerable fuss made over such a 
thing as that, and the fellow who does it 
generally gets some credit and notoriety, 
if he doesn’t also get, as he should, a pile 
of money for it. Well, such an improve- 
ment has occurred easily within my mem- 
ory and observation, and I don’t know 
that the attention of the mechanical world 
has ever been drawn to it. I certainly have 
never seen any allusion to it, and I have 
not the slightest idea who first did it, but 
he did a big thing, such a thing as it 
comes to few to do in a lifetime. 

The thing that I mean here is the im- 
provement in running pile-drivers. I like 
to watch a pile-driver at work, and at dif- 
ferent times, when I have found them in 
my wanderings, I have spent considerable 
time in the occupation, so that I have be- 
come—to myself—quite an authority upon 
the running of pile-drivers. It is very 
certain that a pile-driver now works much 
more than. double as fast, or does per day 
much more than double the work, that one 
of them used to do. And it’s the simplest 
thing in the world. It comes from not 
unhitching the ram for the drop. They 
used to hoist the ram to the hight that 
they decided to work at, and then it wa 
automatically unhitched by striking a dog 
or it could also be unhitched from below 
by a lever; but, either way, there was the 
delay of lowering and hitching on agai 
for each drop. I don’t see them do that 
any more anywhere. There is no un 
hitching, but the drum is unclutched and 
allowed to run back, and as soon as th 
blow is struck, the slack is taken up and 
the ram begins to go up at once. Of 
course friction clutches are used, and 
brake for the drum, but they work quit 
smoothly and seem to wear well, so that 
there is nothing more liable to derange 
ment and requiring constant repairs unde: 
the present arrangement than under th: 
old. 

Of course it is evident that there is a 
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great saving of time by not unhitching, 
and the object lesson of seeing the thing 
at work is much stronger than the telling 
of it. Time is saved not only for the run- 
ner, but for the entire gang, usually not 
less than five, employed about the pile- 
driver. I suppose that many persons who 
can’t help seeing the great gain in time 
that is accomplished by this simple change 
in the mode of operating will just let it go 
at that, and think that they see all the 
good of it at once. But there is really con- 
siderable more in it than this. The en- 
gine in this work, it will be noticed, does 
not stop, and, indeed, runs faster when 
the drop occurs, and all the momentum 
which it thus acquires is precisely what 
is required for starting the weight and 
for quickly getting it up to speed. Not 
only is the time between the release of 
the weight for the drop and the begin- 
ning of the next lift reduced to less than 
a quarter of the time formerly required, 
but the actual lifting time after the lifting 
begins is appreciably reduced. And on 
account of the momentum of the fly- 
wheel, which is thus made fully available, 
a smaller engine is really sufficient for the 
work than was required in the old time 
when it was used to start the lift by dead 
pull from absolute rest. This continuous 
running of the engine, and the value of it 
as a working feature, is worthy of the 
serious attention of those who are work- 
ing upon automobile and autotruck prob- 
lems. It is quite desirable to start the 
vehicle and to get it up to speed as quickly 
as possible, and to do this all the schemes 
call fot motors of much higher power than 
is needed for the continuous running after 
the required speed is attained. The gaso- 
line and oil engines are better to be kept 
continuously running, and generally they 
are in the habit of insisting upon being 
kept running, as they don’t stop and start 
as easily and promptly as a steam engine; 
but this always keeping running, with also 
the heavy fly-wheels that they usually 
carry, may be really the most valuable 
feature about them for automobile ser- 
vice. 

The increased frequency with which the 
blows can now be delivered on the head 
of the pile makes quite a difference in the 
movement of the pile per blow. Rapidity 
of blow keeps the ground around the pile 
from resettling to close contact, so that 
the quicker the blows succeed each other 
the more effective is each individual blow. 
This is much better exemplified in the 
work of the gunpowder pile-driver, one 
of which I had the pleasure of watching 
some years ago. An iron cap is placed on 
the top of the pile, with a cavity in which 
is placed a cartridge of powder. On the 
under side of the weight or ram, and 
forming a part of it, is a plunger which 


easily enters the cartridge cavity. The 
ram is first hoisted to the required 
hight, and then dropped as usual. The 


force of the blow comes first upon the 
powder, but is of course, as usual, trans- 
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mitted to the pile, and overcomes its in- 
ertia and starts it downward, as any other 
blow would do; but while the pile is thus 
moving the powder explodes, with a force 
sufficient to throw the weight up to the 
same hight as that from which it dropped, 
where it is caught and held by an auto- 
matic friction dog. While the force of the 
falling blow gets the pile under headway 
and drives it a certain distance downward, 
the force of the explosion, which is not 
less, but a little more than that of the 
drop, is all expended in keeping the pile 
moving after it has started, so that the 
actual movement caused by the explosion 
is greater than that caused by the drop. 
As these blows and explosions have some- 
times been continued at a rate of from 
thirty to forty per minute, they have 
shown the most effective pile-driving upon 
record. 

I notice that the pile-drivers have also 
learned the lesson that the machinist 
learned long ago, and that is, the differ- 
ence,between the effect of the quick blow 
of the light hammer and that of the slow- 
er blow of the heavier hammer, even when 
the foot-pounds of the two figure out the 
same. Of course the latter is much more 
effective in driving, and less damaging to 
the top of the pile than the other. So we 
now see in use heavier weights with short- 
er drops. It looks something like a waste 
of time to see them pounding away now 
with drops of 6 or 8 feet, where they once 
used 20 or 30 feet, but it is evidently the 
better way. The drag of the hoisting 
rope when the weight drops must retard 
the movement of the weight a little, but 
this is all fully compensated for by a few 
inches of additional lift. 

TECUMSEH SwIFT. 





Foreign News Notes. 

The Mexican Government has 
cluded concessions and _ contracts 
various railways through her neighboring 
State of Yucatan. These concessions 
cover a line from Peto to the Bay of 
Espiritu Santo, and a branch to Ascen- 
sion; from Valladolid to a point on the 
line for Peto; from a point on the Peto 
Line to the banks of the Hondo, which is 
on the frontier of British Honduras. 
These lines must be begun within two 
years, and are to have a gage of 914 mili- 
meters. 

Ninety per cent. of the trade in sport- 
ing guns in Egypt is in the hands of 
Belgian manufacturers. 

Among the many improvements that 
are being made and are under contem- 
plation in Formosa will be the improve- 
ment of the docks and harbors and the ex- 
tension of the railway. All of this will 
mean the need of dredgers, rails, loco- 
motives, etc., all of which have to be pur- 
chased in the foreign market. But the 
larger proportion of these supplies will be 
supplied through the Japanese Govern- 
ment, and the bids for them will be made 
in Tokio. 


con 
for 
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There is a movement on foot to extend 
the electric railways in Cape Town and 
Port Elizabeth, both of wuich are Ameri- 
can plants. An electric plant is also to be 
installed in the near future at Queens- 
town. 

There is a market in Servia for beaten 
iron plates, which are chiefly supplied by 
Hungary. They are shipped in packages 
of 25 kilograms in weight, the number of 
sheets per bundle varying from one to 
fifty. To effect sales it would be necessary 
to have an agent who could be entrusted 
with samples, as they will not buy sight 
unseen. 

Germany, so often our competitor, is 
stated to be an open market for the in- 
troduction of good machinery to crush 
stone. All the principal roads in Ger- 
many are made of stone, all of which is 
at the present time broken by hammers, 
and an American steam stone crusher 
would do wonders if it could be set up in 
one of the immense stone quarries to be 
found all over Getmany. 

An English syndicate has purchased the 
works of the American Screw Company, 
at Leeds, and work is proceeding without 


A. F. T. 


interruption. 





Questions and Answers. 


Vame and address of writer must accom 


pany every question. Questions must pertain 


to our specialties and be of general interest 


We cannot undertake to answer by mail 


(55) J. D., Lehi, Utah, writes: Can you 
give me a simple way of bending 3-inch 
boiler tubes without kinking them? I have 
a number of coils to make about 6 feet long 
and 2% feet wide, and find they kink in 
bending. I have made a number of 2-inch 
tubes filled with lead, which worked well, 
but with 3-inch pipe it does not work. A. 

-Sometimes it works well to fill such 
pipes tightly with dry sand and then heat 
them for the bending. 

(56) A. D., Glasgow, Scotland, writes: 
What is the cheapest method of finding 
the outside diameter of a milling cutter 
when the teeth are cut spirally and when 
the pitch and number of teeth are given? 
When the teeth are cut straight it is quite 
simple, but when cut with a spiral I find 
the difficulty. A.—By the term pitch, as 
you use it, we understand you to mean the 
shortest distance between two contiguous 
teeth, or what would be called the normal 
pitch of the teeth, and the diameter of 
such a cutter is found by multiplying the 
number of teeth by the normal pitch, this 
product by the secant of the angle of the 
spiral, and dividing by 3.1416. This may 
be expressed in the shape of a formula, as 
follows : 

np Sec. a 

3.1416 
The angle here meant is the angle be- 
tween the spiral or helix and the center 
line of the cutter, and is the same as the 
angle subtended between a line drawn at 
right angles to the axis, and one on which 
the normal pitch is measured. 
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Personal. 


Mr. Alfred P. Sloan, Jr., has been ap- 
pointed general manager of the Hyatt 
Roller Bearing Company, Harrison, N. J. 

Mr. C. M. Conradson has been charged 
with the selection of the tools for the 
plant of the New York Shipbuilding Com- 
nany, and is for a time in the East en- 
gaged in that work. 

Mr. Eenry M. Crouse, who is making 
a specialty of the preparation of ma- 
chinery catalogs, and has recently been 
at work in New York, is new with the 
American Tool Works Company, Cin- 
cinnati, Ohio. 

Mr. W. G. Holmes, who until recently 
was superintendent and manager of the 
Boston Blower Company, has accepted the 
position of general superintendent of the 
‘New York Blower Company’s shops at 
Bucyrus, Ohio. 

Adolphe Janssens, of Paris, informs us 
by cable that he expects to sail for this 
country by the “Lucania” on Saturday, 
20th, and mail may be addressed to him at 
the office of this journal. He will be due 
here about the 26th. 





Obituary. 
Charles L. Hill, president of the Bridge- 
port (Conn.) Chain Company, died in 


Brooklyn, May 21; sixty-two years old. 
James P. Crawford, president of the 


Terre Haute Iron & Steel Company and 
secretary of the Wabash Iron Company, 
also of Terre Haute, died in this city 
May 12, forty-four years old. 

Harry E. Billings, of Hartford, son of 
Chas. E. Billings and assistant superinten- 
dent of the Billings & Spencer establish- 
ment, was drowned at Hartford recently. 
He was about thirty years of age. 

David L. Bartlett, founder and senior 
member of the firm of Bartlett, Hayward 
& Co., Baltimore, Md., died in that city 
May 11, eighty-three years old. He was 
born in Hadley, Mass., and was first a 
molder in Hartford, Conn. He started a 
foundry in Baltimore in 1844. In 1850 the 
business with which he was identified for 
the remainder of his life was begun. The 
firm now employs 500 men. 





Technical Publications. 


“Wright’s Trade Directory and Gazet- 
teer.”” 3,716 6x9Q-inch pages Cloth, $10. 
George Wright, 121 Fulton street, New 
York. 

This is a classified business and trade 
directory of Australia, India, China, Japan, 
Canada, South and Central America, West 
Indies and South Africa. The different 
sections of the book are distinguished by 
the use of various colored paper, and the 
names of the various countries being 
printed upon the edges of the leaves it is 
easy to turn to any desired section. The 
various cities and towns are arranged 
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alphabetically in each section, and under 
the city or town name are entered in clas- 
sified alphabetical order lists of the 
various business and manufacturing con- 
cerns. In connection with our growing ex- 
port trade we should consider this direc- 
tory to be a valuable one. It is the fifth 
edition, and is now about twice as large 
as the first. The fourth edition was issued 
five years ago, since which time many 
changes have of course taken place. 


Through the courtesy of Mr. E. D. 
Meier, chairman of the committee, we 
have received a copy of “Uniform Ameri- 
can Boiler Specifications,’ adopted by the 
American Boiler Manufacturers’ Associa- 
tion at the St. Louis meeting, held in 
1898. Those who are interested in boiler 
construction would do well to have a copy 
of these specifications, which are sup- 
posed to control the practice of the mem- 
bers of the association named. 


The Rogers & Hubbard Company, of 
Middletown, Conn., have issued a second 
edition of their pamphlet “How to Case- 
Harden, Color and Anneal With Granu- 
lated Raw Bone.” Before issuing this they 
took council with a number of manufac- 
turers doing large amounts of case- 
hardening, and have thus gathered many 
of the latest ideas, and among other 
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Miscellaneous W ants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant ; see p. 16. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 


The Dutton Wet Twist Drill Grinder is sold 
by the Garvin Machine Co., New York City. 


Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 


Book “Dies and Diemaking,” price $1, post 
paid. J.L.Lucas,Prov.,R.I. Send for index sheet. 

Large stock of new Tabor governors, 70 

ce. discount. McSwegan, Dover st., N. Y. City. 

“Brandt's Triple Expansion Gaskets’ are 
the best for boilers. andolph Brandt, 38 
Cortlandt st., New York. 

Bound volumes of “American Machinist” 
for 1893 and 1894, cloth, good condition, $3 
each; one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 


Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. (postal 
order) by G. W. Dixon, Spring Lake, Mich. 

The Waltham Machine Works, Waltham, 
Mass., make a specialty of accurate work. 
Correspondence in regard to small automatic 
machinery, punches and dies, etc., is solicited. 


Institutions retiring from business having 
machine tools, brass or wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 

For Sale—A modern equip machine 
shop and foundry, employing 35 hands, in a 
thriving city containing 40,000 inhabitants, 
a prominent railroad center in the State of 
New York; a good chance for two or three 
practical mechanics to invest and secure a 
— business; no local competition; reason 
or selling, ill health. Box 338, Am. Macu. 

The designer and patentee of a machine 
tool that can be seen in practical operation 
and that has novel and valuable features, 
wishes to interest someone with capital in 
search of a business in which he will take an 
active part, or would place in an established 
machine shop on a royalty basis. Box 332, 
AMERICAN MACHINIST. 
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Wants. 


Situations and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About siz words make a 
line. No advertisement under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies wili not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Mechanical draftsman wishes position; ex- 
cellent references. Box 335, Amur. MACH. 

Technical mechanical draftsman, 5 years’ 
experience. Box 340, AMBRICAN MACHINIST. 

Situation wanted by a first-class pattern- 
maker. Address Box 331, AMER. MACHINIST. 

Tool-maker desires situation; tools, jigs, 
dies, die-sinking, etc. ; fine work only. Box 347, 
AMERICAN MACHINIST. 

Wanted—Situation ; competent mechanical 
draftsman ; detail work preferred ; references. 
Box 350, AMBRICAN MACHINIST. 


Wanted—Position as foreman of jobbing 
machine shop; best of references; long ex- 
perience. Address Box 342, AmmR. MACH. 

First-class, experienced pattern-maker de- 
sires a change; steady position preferred and 
located in the East. Box 330, Ammpr. MAcH. 


As superintendent, master mechanic or rep- 
resentative abroad, by expert mechanical en- 
gineer; highest references. Box 345, AMER- 
ICAN MACHINIST. 

Machinist and technical graduate desires 
position in machine shop or with manufac- 
turing company; chance for promotion. Box 
348, AMBRICAN MACHINIST. 

Mechanical engineer and designer with 
practical shop experience, in charge of draw- 
ing room the last 7 F pp desires situation. 
Box 311, AMERICAN CHINIST. 

Mechanical draftsman is open for engage- 
ment; now employed; 10 years’ experience 
on medium and light machinery, jigs and fix- 
tures. Box 343, AMERICAN MACHINIST. 

Mechanical draftsman, having 6 years’ ex- 
perience and a finished technical college edu- 
cation, desires a change; best of references. 
Address Box 351, AMBRICAN MACHINIST. 

An expert cost accountant and shop sys- 
temizer is open to a long or short engage- 
ment; can check losses and increase gains ; 
write me. Box 305, AMERICAN MACHINIST. 

Middle-aged designing draftsman, familiar 
with the manufacture of builders’ hardware, 
bicycles, stamping machinery, registers, etc., 
wants a position. Box 336, AMmpR. MACH. 

Machine foreman, 13 years’ cmpetiones on 
heavy eng. work and general mach ners good 
handler of men and capable of getting out 
lots of work; at present employed. Box 339, 
AMERICAN MACHINIST. 

A man who can devise ways of reducing 
cost of manufacturing hardware specialties or 
light machinery, wants employment as drafts- 
man or assistant superintendent. Box 337, 
AMERICAN MACHINIST. 

Machinist, experienced in tool work, speak- 
ing German, French and English (resident of 
Paris for two years), would like to take 
charge of machine exhibit at Paris Exposition. 
Box 344, AMERICAN MACHINIST. 

Technical graduate of an American insti- 
tute and first-class tool-maker, familiar with 
English, French and German, wishes to take 
a reliable engagement for the Paris Exposi- 
tion. Box 849, AMERICAN MACHINIST. 

Special and automatic machinery (my spe- 
cialty) designer wants to change; inventions 
developed ; was machinist 9 years, draftsman 
6 years; American, age 29, with talent; ex- 
cellent references; East preferred. Address 
Box 322, AMBRICAN MACHINIST. 


Help Wanted. 


Wanted—Draftsman with experience in 
machine-tool building, for shop near Chicago. 
Address Box 294, AMBRICAN CHINIST. 

Wanted—Man with experience on Gisholt 
turret lathe; state experience and wages ex- 
pected. Box 323, AMBRICAN MACHINIST. 

Wanted—Good, all-round machinists on new 
and repair work; state age, experience and 
w expected. Beall Machine Works, Cum- 
berland, Md. 

Draftsman, accustomed to printing-press 
work and designing new machinery. Address, 











May 25, 1890. 


AMERICAN MACHINIST 


39-471 





stating experience and salary expected, Box 
346, AMERICAN MACHINIST. 

Wanted—Foreman or assistant superinten- 
dent familiar with the construction of gaso- 
line engines. Reply at once to Box 392, 
Toronto Junction, Ontario, stating experi- 
ence and salary. 

Wanted—Mechanical draftsman, familiar 
with Corliss engine work; state training, ex- 
perience, age and salary expected; also give 
references. The Bass Foundry & Machine 
Co., Fort Wayne, Ind. 

Wanted—aA first-class mechanical drafts- 
man, thoroughly familiar with shop draw- 
ings and the asenns of general machinery ; 
a permanent oo ion for proper man. Ad- 
dress, with full particulars as to experience, 
salary and references, Box 341, Am. MAcH. 

Wanted—Foreman, by an old, reliable firm 
in the steam fittings and brass goods line in 
the center of Germany, for brass foundry em- 
ploying about 70 men; knowledge of German 
language required ; state experience, age and 
wages expected. Box 335, AMER. MACHINIST. 

Superintendent Wanted — Superintendent 
for manufactory building steam engines and 
pm tos ag. § 500 men; must be familiar with 
modern op methods; good salary to right 
man; state experience; give references. Ad- 
dress Box 316, AMBPRICAN MACHINIST. 

Machinery Salesman—By a large export 
firm, a man to sell American machinery in 
Europe; must be a thorough mechanic, con- 
versant with a general line of machine tools, 
and with ability to solicit orders understand- 
ingly: must have a thorough knowledge of 


German. Address “Export Salesman,” AmeEr- 
ICAN MACHINIST. 
Wanted—A thoroughly practical and ex- 


perienced draftsman and tool-maker who is 
capable of designing and making tools and 
jigs to turn out a piece of mechanism on the 
lines of a watch made of brass in the most 
modern and economical way; state age, ex- 
perience and salary demanded. Box 333, 
AMERICAN MACHINIST. 


CLEVELAND GEAR WORKS 


W. R. SAWYER, Lessee. 
86 Seneca Street, 
CLEVELAND, OHIO. 


Gear Wheels and 
Gear 
' Cutting 


Of all descriptions. 
Get Our Prices. 















JUST PUBLISHED. 


Mechanical Movements, 
POWERS, DEVICES, and APPLIANCES. 


By GARDNER D, HISCOX, M. E., Author of ‘‘ Gas, 
Gasoline, and Oil are ws 
Lampe Ore. Over 400 Pages. 1,640 ally 
le Ilustrations With Descriptive Text. 
PRICE, $3.00. 

DICTIONARY of Mechanical Movements, Pow- 
ers, Devices, and Appliances, embracing an 
illustrated description of the greatest variety of 

mechanical movements and devices in any language. A 
new work on illustrated mechanics, mechanical move- 
ments. devices, and appliances, covering nearly the 
whole range of the practical and inventive field. for the 
use of Machinists, Mechanics, Inventors, Engineers, 
Draughtsmen, Students, and all others interested in any 
way in the devising and operation of mechanical works 
of any kind. 


SECTIONS. 
Section |. MgcHanicaL Powers. 
Section Il. TRANsmission OF Power. 


Section If. M#&AsUREMENT OF Power. 

Section IV. Stream Power—Bo!1Lers AND ADJUNCTs. 

Section V. STEAM APPLIANCES. 

Section VI. Motive Power — GAs 
ENGINES. 

Section VII. 


AND GASOLINE 

HyprRavu.tic Power AND Devices. 

Section VIII. Arr Power APPLIANCES. 

Section IX. Etectrric Power AND CONSTRUCTION. 

Section X. NAVIGATION AND ROADs. 

Section XI. GEARING. 

Section XII. Motion AND 
Motion. 

Section XIII. Horo.ocicat. 

Section XIV. Munina. 

Section XV. Mitt anp Factory APPLIANCEs. 

Section XVI. ConsTrRUCTION AND DeEvicgs. 

Section XVI1. DrauGutinc Devices. 

Section XVIII. Muscertangous Devices. 


—ALSO— 
LIQUID AIR ® and the LIQUEFACTION OF GASES, 
by T. O’Conor Stoans, A. M., E. M., 
Ph.D. 365 pages, with many illustrations. Price, ’ $2. 50. 
i Copies of either book prepaid to any address on re- 
ceipt of price, or special aul ars mailed on application. 
Our new a catalog of Practical and 
atife s also sent free. 
NORMAN W. HENLEY & 5 mer Ceatiehore, 
15 Beekman St., New Y 


Devices CONTROLLING 





PEELS  SeHoGeBeGeeseres 
The CROSS OIL FILTER 
mae «6 WS Sees 


actually reduces oil bills 
50% or x ~ a 
to 
185 y- Used 
and ote Testimo- 
a firms 
in every field of ° 
THE BURT MFG. CO. 
AKRON, OHIO, U.S.A. 
Business Established 9 Years. 
Largest Manufacturers of Oil Filters in the World. 











Special Machinery and Tools. 


MANSFIELD MACHINE WORKS, 
MANSFIELD, OHIO. 


AKE THEM 
OFF. 


Voufare;noticompelled to wear overalls‘alltyourjlife. 
You'can obtain an oteeeten which will qualify you 
for a better position and higher pay if you will devote 
some of your spare time py weed. to study at a cost so 
low that you will not feel the outlay. Courses by 
mail in 
Mechanical, Steam and Electrical Engineering, 
Mechanical Drawing and Machine Design. 
Best Text Books and Drawing Plates Free. 
Seven years of experience in teaching by corres- 
pondence. Write for our illustrated Circular T, 
sample pages of text books, drawing plate and book- 
let of letters from students all over the world. 


The United Correspondence Schools, 


154, 156, 158 Fifth Ave., New York. 











J. M. ALLEN, President. 

WM. B. PRANKLIN: Vice-President. 

F. - ALLEN, Second nd Vice-President. 
J.B 4 PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

i BE MIDDLEBROOK, Assistant Secretary. 


D. SAUNDERS’ SONS, 


Manufacturers of the Original 





trave |, X, L. marx. 


Pipe Cutting and Threading Machine. 


BEWARE OF IMITATIONS, 
N — 
None genuine without our Trade Mark 
and Name 





Steam and Gas Fitters’ Hand Tools, Pipe Cutting and 
Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


21 Atherton Street, YONKERS, N. Y. 
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things is the method of drawing to dif 


ferent colors case-hardened articles, the 
same as though made of carbon steel; 
method of annealing low carbon bars 


without carbonizing the surfaces, etc. Cer 
who case-hardens can afford 
as it is 


tainly no one 
to be without the book, especially 
sent free by 
above. 


addressing the company as 


“Modern Cycle Repairs.” Name of author 
Published by The Cycle Age 

Chicago. 130 6x9g-inch pages. 

Cloth, $2. 

This is an excellent example of what 

way of technical book 


not given. 
Company, 
111 illustrations. 


can be done in the 
making by one who knows his subject and 
also knows how to about it 
Mechanically, and from the business point 
the book is sound, 
No bicycle 


write 
of view as well, clear 
and in every way excellent. 
repairman can afford to be without it 





The World’s Mineral Producers. 


Great Britain mines more coal than any 
other country, but the United States, with 
a constantly increasing output, already 
crowds her closely. The United States 
produces 223,000 tons of copper annually, 
which is more than one-half of the total 
product of the world. The South African 


Republic this year supersedes our country 
as the greatest producer of gold. In the 
the United States 


production of iron 


leads, followed in order by Great Britain, 
Germany, Luxemburg, France, Austria, 
Hungary and Sweden. Russia and the 


United States supply all the world with 
production of silver 


with Mexico 


petroleum. In the 
the United States comes first, 


next, and then Australasia, Bolivia and 
Germany. The tin of the world comes 
mainly from the Malay peninsula, and 
zinc is produced most extensively in 


Upper Silesia, the United States standing 
second. 





the British 
as to the ad 


During a _ discussion in 
House of Commons recently 
vantages of automatic couplers for trains, 
a Mr. Maddicon stated that from 1888 to 
1897, a period of ten years, 4,757 railway 
employees in the United Kingdom lost 
their lives in coupling cars. In 1897 an 
average of one brakeman in 274 was 
killed. Mr. Burns supplemented these 
figures with the astonishing 
statement that in twenty-five years, from 
1872 to 1897, among 1,500,000 English 
soldiers 1,396 were killed in battle, 
for the same period, 9,000 railway 
ployees were killed 


somewhat 


while 
em 





The States Civil Service Com 
mission 
position of inspector of standards, United 
States Survey, at a salary of 
$3,000 per will be permitted to 
file their applications as late as July 15, 


instead of June 1, as heretofore an- 


United 
announces that applicants for the 
Geodetic 
annum, 
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nounced. Application blanks may be ob- 
tained by addressing the Commission at 
Washington, D. C. 





Among the changes taking place among 
Cincinnati tool builders it is noticeable 
- that some of the contracting shops that 
have been building tools for the Ameri- 
can Tool Works Company have discon- 
tinued and have gone into business for 
themselves. Others it is understood will 
do so before long. 





The Hoggson & Pettis Manufacturing 
Company, New Haven Conn., have 
brought out a new style of jaw for scroll 
chucks, the teeth on this jaw being ar- 
ranged to fit the threads of the scroll 
either way, so that the jaw is reversible, 
which we believe is a new feature in scroll 
chucks. 





Manufacturers. 


Crawly & Johnson, of Cincinnati, Ohio, 
have just received a permit to erect a new 
factory at 320 Main street, that city. 

Pawling & Harnischfeger, Milwaukee, Wis., 
are to erect a new factory building on Oregon 
street, in the city referred to. 

The Olympia Cotton Mills, 
S. C., has recently asked for a charter. 
capital of the concern is $1,500,000. 

Chas. A. Stickney, of Minneapolis, Minn., is 
to erect a plant in which to manufacture gas 
engines. The building is to be 50x150 feet, 
and two stories high. 

The Hisey Machine Works, of Aurora, Ind., 
have given up the manufacture of special 
machinery to engage in the making of a line 
of milling machines, which machines embody 
new features. 

The saw-mill and lumber yard at the foot 
of Pearl street, Camden, N. J., owned by the 
A. W. Patchin estate, was sold recently to 
capitalists, who, it is said, propose to invest 
about $150,000 in the plant and convert it 
into a hardwood saw-mill. 


The Weedsport (Pa.) Electric Light & 
Power Company has started the erection of a 
new power house on the site of the old one. 
It will be a two-story brick building with 
offices on the top floors. Entirely new ma- 
chinery will be placed in the new building. 


William O. Dorsey, of Terre Haute, Ind., 
president of the new corporation formed by 
about 150 pavement and road contractors, 
which is to erect a factory for the manufac- 
ture of material because the trust has raised 
prices, says it has been decided to locate the 
factory in Brazil, Ind. 


The Milwaukee (Wis.) Harvester Company 
has purchased twelve acres of land in the 
Menomonee valley, between Fourteenth and 
Sixteenth avenues, on the extension of Park 
street, on which the Harvester Company will 
build several additions to its manufacturing 
plant. The company intends, during the 
coming summer, to erect several factory build- 
ings on this additional site, which will cost 
about $100,000 more. 


J. E. Platt, who was proprietor of the Hagle 
Rice Mill, Crowley, La., which burned with 
all machinery and a large quantity of rice 
some time ago, entailing a loss of $80,000, 
has decided to rebuild, and he closed a con- 
tract recently with the Boland & Gschwind 
Company, Limited, of New Orleans, through 
their representative, Phil Hoelzel, Jr., for the 

(Continued on page 41.) 


of Columbia, 
The 
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Hendey Machine Co. 


TORRINGTON, CONN. 





This Company is the sole owner of Letters Patents Nos. 
468,183, 470,591, 519,294, 549,006 and 557,031, granted to 
P. & W. Schellenbach, W. P. Norton, and W. L. Schellenbach, 
for Improvements in Engine Lathes. 

We take this method of notifying the public that we have 
already commenced suit against infringers of these patents, and 
that should it be found necessary to the protection of our rights, 
additional suits will be brought against manufacturers, vendors 
and users of infringing lathes. 








The merits of these improvements have been widely recog- 
nized and have been wantonly copied. We shall take vigorous 


steps to protect our own. 


The Hendey Machine Co. 


TORRINGTON, CONN. 


UNITED STATES AGENTS: 


Maxwell & Moore and The Gorvie Machine Co., 
E. A. Kinsey Co., Cincinnati. 








New York. J. W. 


Hill, Clashes & Co. Boston. Mensiag, , 
Manning, 


Cregar, Philadel phia. U. Baird M inery Co., Pittsburgh. The 
Maxwell & Meer, Chicago. Pacific Tool Supply Co., San Francisco. 


EUROPEAN AGENTS: 
Schuchardt & Schiitte, Berlin, Vienna, Brussels, Stockholm. Chas. Churchill & Co., London and Birmingham, 
England. Adolphe Janssens, Paris, France. 
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ON ONE BED. 


McCABE’S DOUBLE 
SPINDLE LATHE. 


TWO LATHES 






Two heavy, powerful Lathes—one for the heaviest and hardest work, the other for 
the ordinary run of work—occupying the floor space of a single lathe and costing but 
little more. Has a great variety of speeds and feeds, and wide screw-cutting range. 
With Internal Geared Face Plate (ratio of 66 to 1) it will turn steel tires and do the 
hardest work of that character. Swings 39 inches over the carriage, same as a regular 


54-inch lathe. ; : ’ 
Other interesting particulars on request. 


J. J. McCABE, 14 Dey St., New York City. 


STEEL STEEL 
MACHINE 


BALLS  searnes BALLS 


We are equipped to manufacture Balls 
quantity. Not the cheapest, perhaps, but the best. 


Tte Cleveland Ball & Screw Co., 


ARCADE. CLEVELAND, OHIO, U. S. A. 


DRILL PRESSES. 


a4 SIZES... 
1, 2, 3, 4 and 6 Spindles. 





FOR ALL 





in any 








10 INCH 
Sensitive Bench Drills, 


Single or in Groups. 


All Kinds of Metal Working Machines. 
CATALOG. 


The Garvin Machine Co., 


SPRING AND VARICK STS.,N. Y.2age 


Philadelphia Store, The Garvin Machine Co., s1 N. Seventh Street, 
Philadelphia, Pa. Western Agents, Manning, Maxwell & Moore, 22 
So. Canal Street, Chicago, Ill. Berlin Store, The Garvin Machine Co., 
m. b. H., 17 Burg Strasse, Berlin, C, Germany. Agents:for Great 
Britain, C. W. Burton, Griffiths & Co., Ludgate Square, Ludgate Hill, 
London, England. 








(Continued from page 40.) 
erection of a 400-barrel rice mill. Work will 
commence at once on the building, and will 
be pushed as rapidly as possible. It is ex- 
pected that the building will be ready for the 
machinery in from thirty to forty-five days. 

The Boston Blower Company has been ab- 
sorbed by the B. F. Sturtevant Company, and 
Mr. W. G. Holmes, who was superintendent 
and manager of the first named company will 
now be general superintendent of the shops at 
Bucyrus, Ohio, of a new company to be called 
the New York Blower Company, which will 
engage in the manufacture of blowers, heat- 
ing, ventilating and drying apparatus, exhaust- 
ers, etc. The New York offices of this com- 
pany will be at 39-41 Cortlandt street, and 
will be in charge of Mr. D. T. Lyon, general 
manager, Mr. Lyon having formerly been New 
York representative of the Boston Blower 
Company. 

A new electrical manufacturing company 
has recently been formed at Milwaukee, Wis., 
under the title of the Milwaukee Electric 
Company, with a nominal capital of $40,000. 
The company will make a specialty of motors 
for all purposes, giving special attention to 
their direct adaptation to machine tools of 
every description. They will also manufac- 
ture lighing and power dynamos and other 
electric appliances. The officers of the com- 
pany are: W. P. Harper, president; Walter 
Cary, secretary; J. L. Marshall, superinten- 
dent; J. A. Whaling, treasurer, and H. W. 
Morris, secretary. Among the directors are 
J. W. Suetterlee, of the firm of Leffelholz & 
Co., and A. B. Stetson, general manager of the 
Bucyrus Steam Shovel & Dredge Company. 
The works are being rapidly equipped with 
modern machine tools. The motive power 
will be furnished by a 75 horse-power Reyn- 
olds Corliss engine. 


New Catalogs. 


The Almstead Company, of Bridgeport, 
Conn., has forwarded copy of catalog illus- 
trating and describing chemical fire extin- 
guishing apparatus. The catalog is 5%x7% 
inches. 

Curtis & Curtis, Bridgeport, Conn., have 
sent us copy of their 1899 catalog, which is 
devoted to the illustration and description of 
the Forbes die stock, pipe cutting and thread- 
ing machinery, ratchet drills, pipe wrenches, 
The catalog is 844, x9% inches. 

Dreses, Mueller & 





etc. 

We have received from 
Co., Cincinnati, O., their catalog of radial 
drills. The various features of these 
are described in detail, showing in what points 
they differ from other machines of this class. 
The catalog is standard size, 6x9 inches. 


tools 


We have just received from the Chicago 
Pneumatic Tool Company, Chicago, IIl., cata- 
log No. 6 of pneumatic including air 
drills, flue welders, riveters, hammers, etc. 
Each of these tools is illustrated and illustra- 
tions showing them in use are given. The 
catalog is copiously illustrated, is standard 
size, 6x9 inches, and contains 100 pages. 


tools, 


The Olds Gasoline Engine Works, Lansing, 
Mich., have sent us catalog illustrating and 
describing gas and gasoline engines which are 
used for motor carriages, stationary purposes 
and also for marine propulsion. The catalog 
contains illustrations of various departments 
of the works in which these engines are con- 
structed. The catalog is standard size, 6x9 
inches 


The Engineering & Power Company, 169 





Iron Working Machinery, 


For Immediate Delivery. 


W. R. Colcord Machinery Co., 


423-425 N. SECOND ST., 
ST. LOUIS, MO. 
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Broadway, New York, has sent ‘us’ copy of 
catalog in which are illustrated and de- 
scribed indicators, planimeters, separators, 
exhaust heads and other devices used by 
those engaged in the installation and care of 
steam plants. The various appliances shown 
are described in detail. The catalog is 6x94 
inches. 


The Turner, Vaughn & Taylor Company, 
Cuyahoga Falls, O., have sent us catalog No. 
85 of wire and chain machinery. The cata- 
log is illustrated and contains a number of 
tables which should interest those engaged 
inthe manufacture of wire articles and chains. 
The catalog also contains illustrations of clay- 
working and potters’ machinery which is 
made by the same company. Catalog is 8x 
10% inches. 


We have received from the Baldwin Loco- 
motive Works, Philadelphia, Pa., No. 12 of 
“Record of Recent Construction” series. In 
it are illustrations of a number of different 
styles of locomotives recently constructed by 
the company referred to and ‘destined for 
various countries. Specifications of these en- 
gines are also included, these being given 
in French as well as English. The pamphlet 
is standard size 6x9 inches. 


The Department of Engineering of the Uni- 
versity of Michigan, Ann Arbor, Mich., has 
issued its catalog for 1899-1900. This con- 
tains general information regarding the situ- 
ation of the university, qualifications for ad- 
mission, courses of instruction, etc. The vari- 
ous laboratories and shops are described in de- 
tail. The catalog also contains a register of 
alumni from the year 1860 up to last year. 
The catalog is 4%x7\% inches. 


We have received from the American Tur- 
let Lathe Works Company, Cincinnati, O., 
catalog describing their semi-automatic tur- 
ret lathes designed specially for rapidly and 
accurately finishing castings. These lathes 
are built in three sizes to swing 24, 30 and 40 
inches. Plans and elevations showing the 
old and new construction of a number of the 
parts of the machines are included. The 
catalog measures 6x94 inches. 


The International Express Company, of 52 
Broadway, New York, has issued a chart 
showing the lines traveled by ships engaged in 
the commerce of the world. This chart, which 
was originally prepared by the hydrographic 
office of the United States Navy Department, 
should be of great utility, especially in those 
businesses in which the sending and receiv- 
ing of merchandise are carried on. Copies 
of this chart, mounted, can be supplied for 
50 cents, and unmounted for 25 cents. 


We have received from the Clayton Air- 
Compressor Works, New York, N. Y., copy of 
complete catalog No. 10, in which are illus- 
trated and described air compressors of prac- 
tically every type, gas compressors, com- 
pressed air tools and appliances. The catalog 
contains seventy 644,x9\%-inch pages, and in 
addition to purely advertising matter, there 
will be found some useful data regarding effi- 
ciency of air compressors at high altitudes. 
We are informed that a copy will be sent 
gratis to those who apply. 


The Crocker-Wheeler Electric Company 
sends us copy of Bulletin No. 8, in which are 
described and illustrated motors adapted for 
special work. ‘These include mill elevator, 
brake and shop motors. The distinguishing 
features of these motors are their exceptional 
operating characteristics, protective forms 
and controlling mechanisms, making them 
especially desirable for work that requires 
either great momentary turning, safety from 
external injury or convenieht starting and 
stopping. The controllers used with these 
motors are also described. . The eatalog is 
74x10 inches. 





76,800 DAILY PRODUCTION 
5 FACTORIES 
5 BRANDS 





16 Governments 
85 %R.R., 70% U.S. Contracts 5 
70% of Total Production of America LE» 


FOR SALE ALL OVER THE WORLD. 
NICHOLSON FILE CO., Providence, R. I., U. S. A. 




















WORCESTER, MASS. 


U. Baird Machinery Co., 125 Water St., Pittsburgh, Pa. 
Robinson & Cary Co., St. Paul. Minn. e 

W. R. Colcord Mchy Co., 502 North 2d St., St. Louis, Mo. 
Parke & Co., Fremont St., San Francisco, Cal. 


The Fairbanks Co., 705 Arch St., Philadelphia, Pa. — = 
We Claim the Following 


We Gain the Following Fenkins Bros.’ Ualves. 


5 | rpm lere Ae os oe ~ eo rer rt t the Seat of the Valves 
2. re. it: se not constantly wearing out the . 
3 eee TENKINS SC, which is suitable for all Pressures of Steam, Oil 


and Acids. 
4. The Tastes’ Mpeked, and all parts Interchangeable. 
5. Eve ‘'alve Tested before leaving ‘actory. 
6. GENUINE stamped with Trade rk, 


Jenkins Brothers, New York, Philadelphia, Chicago, Boston. 
PRINCIPLES OF MECHANISM. 


A Treatise on The Modification of Motion by Means of the Elementary Combinations of Mechanism, or of 
the Parts of Machines. 
FOR USE IN COLLEGE CLASSES; BY MECHANICAL ENGINEERS, BIzC 4 SIC. 
By Strttman W. Rostnson, C.E., D.Sc. 8vo. Cloth, $3.00. 320 pp., 353 figures. 


JOHN WILEY & SONS, 53 East 10th Street, New York City. 
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LESSENS THE COST OF ALL MANUFACTURING. 
Every manufactured article is either ground into shape or is fashioned by 


tools which have to be ground into shape. 
UNDUM 


lessens the expense of grinding because it does more work than emery or 
corundum. It does faster work and it does better work. : 

A firm of roll grinders found that emery wheels would grind about 65 rolls 
each before becoming useless, while Carborundum wheels could grind about 
220 rolls each. 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 
A Large Asssortment of Regular and 
Special Tools for Machinists. 


If you want ** The Best That’s Made,’’ write us. 


HAMMACHER, SCHLEIPIMER & CO., 7° *xew York. 











If Anybody 
makes better Taps and Dies 
than anybody else, it’s Card. Most everybody who has any way of 


knowing will tell you so. Get the Brown Book. 
S.W. Card Manufacturing Co., Mansfield, Mass., U.S.A. 





